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GENUINE CAUSE for worry exists over fact that whereas this country at 
start of World War II had about 22 percent excess productive capacity, 
it now has only about 6 or 7 percent. 


SHORT of a major war, Petroleum Administration for Defense sees no 
threat of necessity to ration gasoline. 


PAD IS MAKING study of petroleum transportation and expects within 
three or four months to have facts assembled and be in position to deal 
with problems involved. One is whether steel should be made available 
for any of the proposed pipe lines that would move West Texas crude to 
California. Principal impediment to such plans is fact West Coast 
refineries already are operating at close to maximum rates. 














HAVING HEARD devastating opposition to Treasury's proposal to cut 
percentage depletion allowance, House Ways and Means Committee has 
ample evidence to reject reduction, and oil men hope it will see 
sufficient reason to do so merely in the threat it offers to oil supply 


for national defense. 


ALTHOUGH TAXES will be higher, oil industry earnings in 195l are 
expected to be about same as in 1950 or possibly somewhat better. 
Results for individual companies may vary widely, however, from this 
general trend. Current annual reports indicate that for industry as a 
whole, earnings in 1950 were around 15 percent better than in 1949. 














PRODDED BY PRESSURE groups seeking federal control of natural gas 
production, Federal Power Commission scheduled for hearing April 3 in 
Bartlesville, Okla., the Phillips Petroleum Company case. FPC thereby 
withdrew last December's indefinite postponement of this hearing, 
originally scheduled a year ago. Case threatens to initiate FPvu 
assumption of power over gas production, including wellhead price 
fixing. Urging FPC on are columnists, bureaucrats, officials of 
municipalities—same groups that induced President Truman to veto 


Harris-Kerr Bill. 
BECAUSE PETROLEUM PRODUCTS are increasingly important in production 


of food and mechanization of agriculture, API has appointed full 
time staff specialist in agricultural information, Lowell A. Kern. 




















IN ANNUAL REPORT of Interior Department's synthetic fuels branch, 
Secretary Chapman indicated he would uSe powers under Defense Production 
Act to encourage construction of several plants to make oils from shale 
and coal. He is ready to recommend government guarantees of private 
loans financing such plants and approve government contracts to buy 
output of the plants. Significantly, oil companies so far have shown 
little interest in the projects, doubting their practicability. Chemical 
companies and financial institutions are among only firms interested. 








AS OWNER of controlling interest in Anglo-Iranian Oil Company, British 
government is in position of protesting Iranian Parliament's vote at 
middle of March to nationalize Iran's British-run oil industry, though 
British government itself has nationalized or socialized leading British 
industries. Britain contends concession could be legally annulled only 
through surrender by company or arbitration in International Court at 
The Hague. Principal direct concern of U. S. companies is threat to 
agreement by which they would begin purchases of oil in 1952 from Anglo- 
Iranian. Hanging over whole situation is suspicion of Russia, which 


covets Iranian oil. 
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drainage channels—tap production far back from the well bore 

















DOWELL CHANNELING ACID is designed to open longer 


Dowell Channeling Acid has been developed to permit 
acidizing of areas in pay formations far back from the 
well bore . . . reaching oil production that otherwise might 
be left untapped. Channeling Acid contains chemical 
agents designed to form a film on the face of the pay, 
temporarily blocking all but a few pores. Thus the bulk 
of the acid used during the treatment can be diverted 
into the few unblocked pores . . . forming long drainage 
channels that extend deep into the formation. The film- 
forming agent in the acid is temporary in action and 
breaks down to a free-flowing liquid in a few hours. 


This recent product of Dowell research provides a new 
method of improving the producing characteristics of oil 
and gas wells. A new well completed in the McClosky 
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formation was producing 2 barrels of oil and 10 barrels 
of water per day. A Channeling Acid treatment consisted 
of a small spearhead of regular acid to open up the forma- 
tion, followed by 750 gallons of Channeling Acid and 
2,000 gallons of regular acid. Three and a half months 
after treatment, production was 50 barrels of oil per day 
with only 1 barrel of water. 


For additional information about Channeling Acid and 
the many other valuable Dowell oil field services and 
products, call the nearest Dowell office or station. 


DOWELL INCORPORATED 
rULSA 3, OKLAHOMA 


Subsidiary of The Dow Chemical Company 
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Ask your nearest Dowell station for complete information on these Dowell services and products: 


Acidizing Service, Electric Pilot Services, Plastic Service, Chemical Scale Removal Service for 


keat exchange equipment, Jelflake, Paraffin Solvents, Magnesium Anodes for corrosion control, 


Saran Rubber for corrosion resistant tank linings and Bulk Inhibited Hydrochloric Acid. 


FOR Oil INDUSTRY CHEMICAL SERVICE 
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GREATER NEED exists today than ever be- 


fore for the oil and gas depletion allowance 





and right to expense intangible drilling and 
development costs. However, the present need unques- 
tionably is not anywhere near as great as it will be in 
the near future. 

Postwar development trends of the oil and gas indus- 
try in the United States offer convincing proof of the 
greater need for retention of these tax provisions, and 
serve as a warning that the need will surely become 
increasingly important in the future. Therefore, it would 
be especially unfortunate if the Congress of the U. S. 


reduces or eliminates these tax rights at this time. 


A BIGGER JOB than ever before lies ahead of the 
oil and gas industry of this country. It must constantly 
find substantially enlarged quantities of new oil to pro- 
vide the producing capacity required by skyrocketing 
consumption of oil in this country. 

Domestic consumption of the U. S. in 1950 totaled 
2'% billion barrels of petroleum compared with 134 
billion barrels in 1945. So great has been the increase 
in consumption that the discovery of 3! billion bar- 
rels of new oil in 1950 was equivalent to only 1.4 bar- 
rels for every barrel consumed in the year. The dis- 
covery of a mere 2 billion barrels of oil in 1941 was 
equivalent to the finding of 1.3 barrels for every barrel 
of oil then being consumed in this country. 

All signs indicate further growth in consuming rates, 
as the number of motor vehicles, home oil burners, rail- 
road locomotives, farm tractors, etc., are increasing at 
an accelerated pace in recent years. A continuation of 
consumption growth at the same rate as in the past, 
would raise U. S. consumption to 3 billion barrels an- 
nually by 1955 and to 3% billion barrels per year by 
1960. Past rates of discovering oil must be stepped up 
by substantial amounts if there is to be enough pro- 


ducing capacity to satisfy these needs. 


NEED GREATER FOR DEPLETION ALLOWANCE 


TO FIND THE ENLARGED VOLUMES of oil 
required to maintain sufficient producing capacity in 
face of increasing consumption, the industry has found 
it necessary to greatly step up its search for oil. 

The number of wildcats drilled annually has been 
rising steadily and swiftly, until the total is now twice 
the prewar rate. The number of wildcats completed 
reach a then all-time peak of 3409 in 1941; had climbed 
to 3946 in 1945; reached 4242 in 1946: 4983 in 1947; 
6480 in 1948; 6781 in 1949; and 7783 in 1950. Last 
year wildcats constituted 18 percent of all wells drilled 
by the industry, compared with only 10 percent in 1941. 

This great increase in risk (wildcat) drilling has re- 
sulted in a sharp growth in number of dry holes drilled 
each year. There were 7280 dry holes completed in the 
U. S. in 1941; 7346 in 1945; 8496 in 1946; 9751 in 
1947; 11,939 in 1948; 12,898 in 1949; and 14,799 in 
1950. Dry holes comprised 34 percent of the over-all 
drilling activity in 1950, after rising steadily from only 
22 percent in 1941. 

A continuation of these rates would see the industry 
drilling from 10,000 to 12,000 wildcats annually, and 


18,000 to 20,000 dry holes yearly within five to ten years. 


IF CONGRESS for the past 25 years has felt the 
need for the incentives of statutory depletion, how can 
any reduction be justified now in view of the enor- 
mously increased need for oil and the greater difficulty 
with which oil is being discovered in this country? On 
the contrary, there has never, in the history of this 
country, been a more imperative need for increasing 
the incentives for oil and gas exploration and develop- 


ment. 
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...until the “working surface’ 
of your casing is clean 


This typical burr resulting from a gun-shot 
hole, clearly shows why so many operators 
always consider it a “must” to clean the 
WORKING SURFACE —the vital inner 
wall of casing—with the new Baker 
ROTO-VERT Casing Scraper. 

It is easy to see why tools with rubber 
cups, or a rubber packing element, many 
times fail to set properly, and often are cut, 
torn and hopelessly damaged while run- 
ning-in the well. Ninety-nine times out of 
a hundred, premature setting of packers, 
testers and retainers, or their failure to 
effect a leak-proof pack-off, is due not to 
faulty construction or operation of the tool, 
but to burrs, cement, hardened mud, or 
other obstructions which ... PREVENT 
PASSAGE OF THE SLIPS * CUT OR OTHER- 
WISE DAMAGE THE PACKING ELEMENT; or 
e PRESENT SUCH A ROUGH, UNEVEN 
SURFACE THAT A LEAK-PROOF PACK-OFF 
IS IMPOSSIBLE. 
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The new Baker Model “C” ROTO-VERT Casing 
Scraper is a helix-blade-type scraper which can 
be either rotated or “spudded” (reciprocated 
vertically) for the removal of perforation burrs, 
imbedded bullets, cement sheath or other ob- 
structions from the inner wall of casing. The 
body is machined from bar stock, with two sets 
of machined (not cast) blades positioned for 
overlapping, 360-degree scraping coverage. 
The direction and angle of shear of the deeply 
hard-faced cutting edges is exactly opposite from 
other helix-blade-type scrapers, which means 
that the scraping edges of the ROTO-VERT will 
not “screw down” past burrs, but will actually 
shear away burrs, cement and other obstructions. 


CHOOSE THE BAKER CASING SCRAPER 
EXACTLY RIGHT FOR YOUR WORK 
The new ROTO-VERT Scraper is at its best 
where hundreds of burrs, with possible imbedded 
bullets, or unusually long stretches of hardened 
cement must be removed. It operates success- 

fully with or without rotary equipment. 

For normal scraping, where rotary equip- 
ment is present, the time-tested Baker Model 
“B” Casing Scraper, Product No. 620-B, con- 
tinues the popular choice of many operators. 

Why not get in touch with your nearest Baker 
representative and secure specific recommenda- 
tions for your next job? Or send for the new 
illustrated 28-page booklet which contains com- 
plete information on the important subject of 
Casing Scraping the Baker Way. 


BAKER OIL TOOLS, INC. 


Houston « Los Angeles * New York 




















Cooperation Essential 


In Steel Allocations 
UNDER THE Controlled Materi- 


als Plan, now being inaugurated and 
affording the oil industry priorities 
assistance in securing essential materi- 
als, the industry will be expected to 
police its own actions and show effec- 
tive results in developing maximum 
oil supply and reserves for every ton 
of steel used. It is hoped, also that 
state regulatory bodies will prescribe 
regulations that will encourage opera- 
tors to space wells farther apart. 

PAD officials point out that much 
of the responsibility for the success o1 
failure of the program rests with the 
operators themselves; that if the in- 
dustry cooperates in making maxi- 
mum effective use of steel and equip- 
ment, there will be no need or reason 
for the issuance of straight-laced rules 
or regulations. 

In making public some of the plans 
of his organization, Bruce K. Brown, 
Deputy Petroleum Administrator, has 
stated: 

“It is the devout purpose of the 
Petroleum Administration for De- 
fense to secure that degree of mobi- 
lization required for the oil and gas 
industries for the purposes of the 
present mobilization program with 
as little regimentation as is hu- 
manly possible. We intend to issue 
as few orders and directives as we 
can possibly do with, because we 
believe that the industry has the 
strength, ingenuity, patriotism and 
enlightened self-interest necessary to 
fully discharge its functions unde 
the defense program, if it is given 
reasonable freedom of action and 
enough materials and man power 
to do the job.” 

Although late March brought re- 
ports from Washington of tightening 
steel supply and dimmer prospects of 
fulfilling planned drilling, hope per- 
sisted that through the Controlled 
Materials Plan, sufficient steel might 
be channeled into the oil industry to 
make possible all or most of the ex- 
ploratory and development work 
scheduled for the current year. 

This hope was based especially on 
the general feeling that insofar as steel 
is available, the petroleum industry 
seems assured of being allocated essen- 
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tial supplies. Government planners of 
this period, unlike their predecessors 
of World War II days, apparently 
realize the importance of the oil in- 
dustry in the present state of world 
affairs and see the necessity of keep- 
ing the industry supplied with essen- 
tial pipe and other materials. 

If individual companies will order 
what they need and no more, it is 
felt, they should be able to obtain 
most of the pipe and other steel goods 
they require. Probable exceptions to 
this will be in certain types of alloys 
and products using zinc, copper, mo- 
lybdenum, tungsten, and other metals 
high on the priority list for military 
equipment needs. 


Publicity Needed On 
Oil Industry Record 


STILL SUPPLYING fully all the 
existing military and civilian needs 
for its products, in spite of the tre- 
mendous size of the job, the petroleum 
industry in this abnormal and critical 
time should command the full respect 
and confidence of the American peo- 
ple. On its record, the industry should 
help to give the people faith also in 
the ability of American free, competi- 
tive enterprise in general to meet 
whatever problems may arise. 

The industry cannot take it for 
granted, however, that the public will 
know of its achievements or realize 
how good a job it has been doing. 
To gain the respect and confidence of 
the public, the industry must continue 
to make known its achievements, as 
it proposes to do through the API 
public relations program and private 
advertising and public relations efforts. 

At present, when increased pro- 
duction and supplies are needed, the 
oil companies are delivering the goods 
when needed and in the amounts 
wanted. As in all previous critical 
times, the industry is being tested and 
is not found wanting. Having exer- 
cised foresight, diligence, and initia- 
tive, it went into this trying period 
remarkably well prepared to meet re- 
sponsibilities that might be imposed 
upon it, even though it had only a 
few short postwar years in which to 
carry out expansion and _ rehabilita- 
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tion that could not be done during 
World War II. 

Realizing that its foremost duty 
was to remain able to provide all the 
oils that might be needed, the indus- 
try planned and acted boldly and con- 
fidently, pouring $2 billion a year, for 
five years, 1946-1950, into new wells, 
pipe lines, refineries, tankers, storage 
tanks, and other facilities, a total of 
more than $10 billion invested in the 
five years. This was done although it 
required plowing-back of relatively 
high proportions of earnings and rela- 
tively low dividends available for pay- 
ment to stockholders. The industry 
also will continue to spend more than 
$2 billion annually for additional fa- 
cilities for some time to come if ma- 
terials and supplies are available. 

The industry needs to publicize its 
record of able service to the people, 
especially when confronted with 
threats of government action that 
would impair or destroy its effective- 
ness, such as the proposal to reduce 
sharply the long-established percent- 
age depletion allowance in the federal 
income tax law. 

It is the industry’s obligation also 
to advise the public that oil has been 
made plentiful and cheap in the U. S. 
through freedom of action by com- 
petitors always trying to outdo and 
undersell each other—not through 
government planning or controls. It 
is the industry’s duty to warn the peo- 
ple that oil will not long be either 
plentiful or cheap under controls and 
restrictions, such as price and wage 
controls, that prevent freedom of ac- 
tion and competition and destroy 
initiative. 


Ideology of Death 


OF THE “liberals” and the so- 
called “intelligentsia” to whom Com- 


munism appears to appeal, we ask this 


one question: 


How can an ideology, led by men 
who hold the lives of their people 
as cheaply as are held the lives of 
Korean, Chinese and Russian Com- 
munist soldiers, ever be an ideology 
which can be beneficial to the hu- 


man race? 
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Report from the 0 bservatory 





A Big Job Ahead 


By RAY L. DUDLEY, Publisher, and WARREN L. BAKER, Editor 


HE BIGGEST JOB of all times faces the oil 


| industry during 1951. On the basis of first 


quarter trends, it is becoming increasingly clear 





that the task of providing enough oil is to be bigger than 
was anticipated. 

High civilian and industrial demand, accentuated by 
abnormally cold weather, and growing military require- 
ments combined to produce a total demand for all oils 
during the first three months of 1951 that was con- 
siderably above general expectations and far above 
volumes previously experienced. In view of these first 
quarter rates and the outlook for coming months, esti- 
mates of demand volumes for 1951 have to be revised 
upward; and, in turn, this means forecasts for produc- 
tion and refining volumes also must be enlarged. 


e °@ & 
DEMAND WILL DROP slightly, now that cold 


weather has passed. This is a normal seasonal trend, 
which will afford some relief from the necessity of con- 
stantly producing and refining new record volumes each 
succeeding month. However, it will be necessary that 
production and refining operations be maintained at 
high levels, as the slump in demand surely will not be 
of substantial size. 

Demand will remain high and above corresponding 
seasonal levels of past years, in view of prospective 
civilian and industrial consumption and the assurance 
that military requirements will continue expanding on 
the basis of training programs alone. Such factors as 
41% million more motor vehicles, 550,000 more farm 
tractors, 3000 additional diesel railroad locomotives and 
greater industrial manufacturing activity as the arma- 
ment program picks up speed are important influences 
in the demand picture. 

In contrast with the Bureau of Mines’ late 1950 esti- 
mate that total demand would average 7,161,000 barrels 
daily during 1951, it is now more likely to be nearer 
7,250,000 barrels per day. 


TO KEEP UP with constantly increasing demand, 
the industry had to operate at peak levels far above 
previous rates during the first quarter of 1951. Although 
U. S. crude production averaged just slightly under 6 
million barrels daily during the first quarter, roughly | 
million barrels a day more than during the same months 
of 1950, and imports were 100,000 barrels per day 
greater than a year ago, a substantial draft occurred 
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on crude stocks. Inventories of crude declined 13 mil- 
lion barrels between January 1 and the end of March, 
as refiners ran an average of 6,425,000 barrels of crude 
to stills daily. The draft on stocks must be discontinued: 
the total of 234 million in storage is just above the very 
minimum required for working inventories. 

Crude production will be at another peak in April. 
Thereafter, in view of the seasonal slump in demand, 
crude producing rates should not continue upward 
Some reduction in production likely will be possible in 
the months ahead, but prospective large demand indi- 
cates no drastic curtailment in the high producing level is 
likely for the balance of the year. The outlook is such as to 
indicate that the Bureau of Mines’ estimate of 5,731,000 
barrels daily for U. S. crude production in 1951 is going 
to be considerably short of the actual volume. 


ALL IN ALL, the necessity of producing and refining 
large volumes presages a rather tight supply situation 
Ihe industry will not experience any difficulty in pro- 
viding enough oil to meet 1951’s record requirements 
However, the likelihood that demand will continue ex- 
panding at a rapid rate points out the need for greate1 
U. S. producing and refining capacities, especially in 
view of the threat of international war. 

Given the steel, refining plants can be built at a 
scheduled rate. But the question of adequate producing 
capacity is another matter. Steel for drilling alone will 
not necessarily guarantee greater capacity within a given 
time, since it is utterly impossible to say how much new 
oil will be found. Many wells will be dry holes. No one 
can say whether another major field will be discovered 
within a month, a year or even two years. 

This makes it imperative that drilling be at a high 
rate as long as there is any doubt about future require- 
ments exceeding producing ability. 

Government and military officials in Washington are 
calling on the industry to increase its producing ability 
so. there will be an ample supply if war should come. 
Yet at the same time, the Administration is pressuring 
Congress to cut petroleum’s depletion allowance and has 
frozen oil prices just as they were starting to advance. 
These actions are destroying the incentive to drill in 
search of new oil producing fields. The government 
actually can do more than the industry to be certain 
that enough wells are drilled to give the country greater 
producing ability. 
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No. 1660X Class 600 
Pive-Line Gate Valve 





You spend less for upkeep 











by using Dependable Quality 
CRANE VALVES 


... Lhat’s why 


More Crane Valves 


are used 


than any other make! 


smooth, full flow through this new pipe-line valve 


Conduit-type, double-seating disc in 
this new Crane valve has circular open- 
ings that coincide with seat openings. 
Flow resistance is reduced to a mini- 
mum. There are no pockets to accumu- 
late dirt or contaminating fluids. Tur- 
bulence and erosion of seating surfaces 
are avoided. 

Easy operation, long life, and reduced 
maintenance are assured by provision 
for thorough lubrication of all work- 
ing parts. Body and bonnet are packed 
with grease which is retained by pat- 
ented spring-loaded plates. Stem is 
inclosed in grease filled yoke with 
lubrication fitting. 

Ask your Crane representative about 
these new valves for crude, finished 
product, and gas lines. 


CRANE CO., General Offices: 

836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

All Industrial Areas 


PLUMBING + HEATING 
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Crude Runs, 


U. S. Crude Production by States 
(THOUSANDS OF BARRELS) 


TOTAL PRODUCTION 

DAILY AVERAGE PRODUCTION - 
First Two Months 

% Dift. - - - 

February, Janua February February. } % Dik. 

STATE or DISTRICT 1951 1950 °50-"51 1951 - *51-'50 

RAEN QRS | + 63.4 
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ET 
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Alabama 
Arkansas 
California 
Colorado. . 
Florida. . 
Illinois 
Indiana 
Kansas 
Kentucky 
Louisiana 
North Louisiana 
South Louisiana 
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671 } 46 + I4 
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+ 27 
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Michigan. 
Mississippi 
Missouri 
Montana. . 
Nebrask 
New Mexic 
New York 
Ohio 
Oklahoma 
Pennsylvania 
Tennessee 
Texas 
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1,744 
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152,785 


Dist South Centra! 
Middle Guif 
Upper Gulf 
Lower Gulf-S.W 
East Central 
Northeast 

North Central 
West Central 
st. 8— West 
. 9—North 
. 10—Panhandle 


1,901 
4 


Si | 
—DmwosSinuin 


SWONwWY 


9,001 
5,308 5,363 


Utah... 3.6 | 3. :: + 63.6 175 
Virginia. . , R . ) 4 
West Virginia - ‘i 6 427 | 460 
Wyoming h 2. 57.2 10,886 9,059 


Total United States 5,923.6 4,966.9 349,724 291 663 








Trends in U. S. 


Crude Imports Total Oil Imports Wells Completed 
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Crude Oil and Refined Products Trends 
(THOUSANDS OF BARRELS) 


DISTILLATE RESIDUAL | DAILY 
FUEL FUEL IMPORTS 


CRUDE OIL GASOLINE 


Pro- Runsto | Stocks |  Pro- Stocks Pro- Stocks Pro- Stocks | 
duction | Stills End of | duction | Endof | duction End of | duction End of | Crude Total 
MONTH Daily Daily Month Daily Month Daily Month | Daily Month Ol | Oils 


1949: 


February 5,376 5,/ 265,216 2,4: 126,054 
March y y y y 
April 
May 
June ¢ 
July a 5,175 : j : 111,217 35 #,4)% Al) 66,0 
August : 2 104,879 76,037 07 46,843 | 
3,21; 67,117 
68,67: 
65,112 
60,193 





September ¢ § ee 101,799 
Octcber mT a ° 
November. 
December 
1950: 
Januery.. 1,209 | 55,808 
February 4,967 ! 5796 t 1,172 47,828 
Mareb 4,878 5 | 241,25 33,766 9: 37.777 1,154 41,860 | 
April 4,068 5,193 | 244,605 : 28,057 977 ; } 1,048 39,979 
May 5,143 5 239,877 2,647 | 121, 2. 1,063 | 39,482 
June 5,378 B55 | 2425 3 53,679 | 1,069 40,124 | 
July 5,484 5,882 | § 2,835 61,664 | 1,140 42,165 | 
August 5,664 6,067 | 237,39; 2,93: 107,067 68,426 | 1,148 40,979 | 
September 5,888 6,059 , ,849 | 105,748 78,270 1,178 | 41,966 | 
October. . 5,900 6,077 | 2 y 2, | 105,764 85,643 1,250 | 45,004 | 
November. 5,891 6,085 | 248 859 | 109,005 86,113 1,240 | 45,048 
December 6,143 | 248 | 2,879 | 116,769 34: 1,306 


1951: 


243,412 2,971 
236,978 2,914 


Feb., 1951 
Change: 
In Month +8 }, ‘ +9,409 
In Year +965 , 36: +4,839 
WeekEnded: 
Mar. 10, 1951 5,986 6,366 539 2,910 | 139,056 
Mar. 11, 1950 4,827 5,314 | 2,515 135,284 














Ask Your 
Lane-Wells 
Man 


Lane-Wells men are experts 
in everything which pertains to packers, 
packer uses, packer operations and main- 
tenance. They have to be experts, thor- 
oughly trained, to give you Engineered 
Packer Service—the free service which so 
many operators have found so valuable. 

Do you have any of these questions? — 
What can packers do forme? What packer 
is best for this application? Do I need a 
packer, or will some other piece of equip- 
ment serve me better? What about setting 
packers? Or pulling a packer? What 
about operating efficiency, maintenance 
or repair? 

Your Lane-Wells man can give you 
honest, factual answers to any of these 


questions. And he’]] be glad to, at no cost 


to you, if you'll call him or write him for 


full information on the many benefits of 
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Drilling Program Blocked 
By Short Steel Supply 


Tightening supply of steel will not 
permit fulfillment of planned third 
quarter drilling programs and may not 
allow drilling to proceed on the basis 
of 43,400 new wells annually, the 
number set by Petroleum Administra- 
tion for Defense as the minimum that 
should be drilled per year. PAD re- 
vealed this outlook March 20, ex- 
plaining that sufficient steel would not 
be available for making tubular goods 
in amounts necessary for the planned 
drilling. 

To permit drilling on a basis of 
43,400 wells annually, mills would 
have to produce 157,500 tons of 
tubular goods per month, said PAD, 
and it now is doubtful if more than 
140,000 tons of steel will be available 
for this purpose in April. For May 
and June, amounts available could 
not yet be predicted, the agency 
stated. 

Applications for priorities under the 
M-46 program indicated, PAD said, 
that operators were seeking to drill 
wells at substantially higher rate than 
necessary to complete 43,400 new 
U.S. wells during the next 12 months. 

Bruce K. Brown, PAD Deputy Ad- 
ministrator, expressed confidence that 
National Production Authority would 
make every effort to provide steel at 
the rate of 157,500 tons per month, 
as requested, but said the present situ- 
ation makes it “necessary for oil and 
gas operators to supplement their mill 
orders through use of material already 
in stock, by using second hand ma- 
terial, and by employing four measures 
previously recommended to oil and 
gas producers and state conservation 
agencies as needed to “stretch” avail- 
able supplies of steel. Those measures, 
recommended March 12, were as 
follows: 

@ Revision of regulations to allow 
wider well spacing and more produc- 
tion per well. 

@ Increased use of pressure main- 
tenance and repressuring operations 
through unit operation of reservoirs. 

@ Revision of field rules and prac- 
tices involving tubular goods to re- 
duce use in surface and intermediate 
casing strings by eliminating or short- 
ening strings or using smaller and 
lighter pipe. 
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@ Increased use of dual comple- 
tions. 

PAD Administrator Chapman said 
action of National Production Au- 
thority March 12 in making steel 
available after April 1 under priorities 
reflected government recognition of 
vital importance of oil and gas. But 
NPA action, said Chapman, also im- 
poses on oil and gas producers an 
obligation to make use of every prac- 
tical method to stretch available steel 
supply so as to assure greatest possible 
recovery of oil and gas with steel used. 

In its order M-46, NPA set up the 
program of priorities for oil and gas 
industries for steel needed for mainte- 
nance, repairs, and operating (MRO) 
supplies and assuring steel for drilling 
oil wells at the rate of 43,400 per 
year. The order gives PAD power to 
administer the program. Effective 
March 15, oil and gas operators could 
use self-executed priority ratings 
(DO-97) in obtaining MRO supplies 
and laboratory equipment. Effective 
April 1, they may get priority rating 
DO-48-E from PAD for steel casing, 
tubing, and drill pipe for emergency 
oil and gas well drilling purposes, this 
program channeling tubular goods to 
wildcat drilling. Effective July 1, op- 
erators may use priority rating DO-48, 
on approval by PAD, to obtain steel 
casing, tubing, and drill pipe for nor- 
mal operating equipment. 

Well spacing is not to be a con- 
sideration for eligibility under the 
Controlled Materials Plan, as PAD 
considers this a matter that operators 
themselves and state regulatory bodies 
will have to work out to assure devel- 
opment of a maximum amount of oil 
for every ton of steel used. Operators 
are urged to establish wider spacing 
wherever possible, and state regula- 
tory bodies are to be encouraged to 
set up rules whereby wider spacing of 
wells will be rewarded with a bonus 
in production allowables. Encourage- 
ment is to be given, also, to secondary 
recovery projects that show promise 
of increasing recovery of underground 
reserves. 

Cutting of red tape is to be one of 
the principal aims of the plan under 
which 5 percent of oil industry steel 
allocation will be made available for 
emergency use by wildcatters who may 
be unable to find required pipe or ma- 
terials at the time they need it. A 
wildcatter, in applying for say, a string 
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of casing, under provisions of the 5 
percent plan, will be asked to fill out 
a simple affidavit stating his need for 
equipment and the distance of the 
well from nearest production. A well 
exploring for a deep zone in a proven 
field will be considered as much a 
wildcat as would a major step-out 
some distance from a field. 


Texas Allowables Reflect 
Continuing Strong Demand 


Continuing strong demand for pe- 
troleum was evidenced at mid-March 
in connection with the setting of 
crude production allowables for April 
in Texas. But warnings were sounded 
that spring might bring lower crude 
runs to stills and therefore too much 
crude supply if allowables should be 
put too high, and record U. S. stocks 
of gasoline were viewed with some 
misgivings. 

The Texas Railroad Commission 
raised the average daily allowable for 
the state by 76,400 barrels for April. 
The new allowable averages 2,878,550 
barrels daily, exclusive of some addi- 
tional that results from normal buildup 
of 10,000 barrels per day each week 
from new wells. 

The increase in Texas allowables 
was in line with requirements revealed 
by purchasers. However, still higher 
allowables had been requested by four 
Gulf Coast independent refiners, who 
said they were having difficulty in 
securing crude. They suggested that 
to meet their needs, Gulf Coast al- 
lowables should be raised indepen- 
dently of other areas. But West Texas 
operators urged the commission not 
to abandon its “across-the-board” 
policy of restricting production of 
Texas fields to the same number of 
producing days. 

Members of the Texas Railroad 
Commission pointed out the possibil- 
ity of a seasonal decline in refinery 
operations during the spring and cited 
a sharp drop of 230,000 barrels per 
day in U. S. crude runs to stills in the 
week ended March 10—to 6,366,000 
daily from 6,596,000 daily in the 
week of March 3. Olin Culberson, 
commission chairman, said he did not 
want to see repetition of 1949 and 
1950 performances of “feast to fam- 
ine” allowables. Also on the cautious 
side were some operators, pointing out 
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that a million barrels more Texas 
crude was on hand than a year pre- 
viously and that U. S. stocks of gaso- 
line were (on March 10) at a record 
high of 139,056,000 barrels. 

Another reason for caution with 
regard to Texas allowables was given 
by Commissioner William Murray, Jr.. 
who said a large part of U. S. reserve 
oil producing capacity lies in Texas 
and needs to be protected for an 
emergency. “We will be hard-pressed 
for oil in a short period if we have 
to slow down on drilling.” he stated. 
“If imports were stopped, we would 
be 250,000 to 300,000 barrels per day 
in the hole now.” Most Texas fields 
probably could not efficiently produce 
more than 26 days monthly, he added. 
“We hate to use up the last reserve 
we have. short of dire emergency,” 
he said. 

Texas reserve producing ability of 
652,855 barrels per day as of March 
| was reported by Lt. Gen. Ernest O. 
Thompson of the Texas Railroad 
Commission, based on the February 
17 allowable. From February levels, 
the Texas allowable was raised 71.554 
barrels for March and now is up 76,- 
100 barrels per day for April, indi- 
cating that in April the state will have 
remaining only about 500,000 barrels 
per day of reserve producing ability. 

In order to make scarce steel go as 
far as possible in developing Texas 
oil, the Texas Railroad Commission 
announced another drilling order de- 
signed to save steel. The order calls 
for staying strictly within regular 
spacing patterns and requires that 
permits be actually secured and not 
merely applied for before drilling is 
started, even though the operato 
thinks his well should conform with 
regular spacing. Protests that this 
might delay development were an- 
swered by Commission Chairman Cul- 
berson, who said that if Texas did 
not take this action itself, Washington 
would make such a requirement. 


Avoid Inflexible Controls 
On Prices, Oil Men Warn 


Several oil company executives 
lately have warned that rigid and in- 
flexible price controls should be 
avoided, lest they seriously hampe1 
petroleum industry operations. 

J. C. Donnell, I], president of The 
Ohio Oil Company, declared in an 
API address, that rigid, inflexible 
wage-price controls would make it 
difficult for the industry to raise the 
funds necessary to provide increased 
facilities and additional oil producing 
ability. 

Robert E. Wilson, chairman, and 
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A. W. Peake, president, Standard Oil 
Company (Indiana), in the com- 
pany’s annual report, said that while 
the company does not oppose reason- 
able over-all limits on oil prices in 
the present emergency, “rigid price 
controls on individual products do 
create serious economic problems in 
the oil business. Price flexibility is 
essential in an industry like ours, 
where frequent shifts in yields between 
different products are necessary to 
meet varying seasonal change. Changes 
in the supply and demand picture in 
different areas due to unusual weathe1 
or other factors also require flexibility 
in order to bring about changes in the 
distribution pattern.” 


Courtney C. Brown, assistant to the 

chairman of Standard Oil Company 
N. J.), stated before the New York 

Patent Law Association that the oil 
industry faces necessity of expansion 
that will take more money than the 
industry ever has spent beiore for cap- 
ital investment. To secure the funds. 
he indicated, there must be favorable 
earnings and conditions that will give 
incentive for investment in the in- 
dustry. In this connection he empha- 
sized the functional nature of prices. 
which he described as a sensitive regu- 
lator to the changing needs of the 
economy. 

Frozen prices and frozen wages in- 
volve much more serious implications 
in a prolonged period of “twilight” 
mobilization. said Brown, than in a 
period of sharp crisis of limited dura- 
tion. He urged that the government 
and industry in general, including oil, 
should seek ways to avoid the neces- 
sity for prolonged application of rigid 
controls. Need for flexibility of prices 
is accentuated in the oil industry, he 
stated, by the wide seasonal variations 
in demand for petroleum products 
and by the wide variety of products 
that are made from the single raw 
material——crude. 

Although crude prices generally will 
remain frozen, some small adjustments 
will be possible under orders of the 
Office of Price Stabilization. Such ad- 
justments will be permitted only to 
correct “inequities.” 

Originally covered by the General 
Ceiling Price Regulation of late Jan- 
uary, 1951. prices of petroleum and 
products were scheduled to be brought 
in late March under five “tailored” 
oil price ceiling orders. The price con- 
trol agency also indicated that it ex- 
pected these “tailored” orders later 
would be amended to provide specific 
dollars and cents ceiling prices, as 
under OPA during the war. These 
orders, designed specially for the oil 


industry, generally set ceilings under 
a series of alternative formulas. The 
specific dollars and cents ceilings are 
expected as amendments later. 

All these orders are intended to 
permit the oil industry to return to 
traditional pricing practices and to 
correct price distortions and hardships 
caused by the General Ceiling Price 
Regulation. 

It was expected that adjustments 
of crude prices might be permitted 
by OPS in the case of Michigan crude 
postings. It has been proposed that 
Michigan crudes be raised 12 cents 
a barrel because of special circum- 
stances. An increase of that amount 
was posted in December, but it was 
withdrawn at the request (not the 
order) of OPS at that time, when 
only a voluntary price freeze order 
was in effect: and thus the old, lower 
price became the legal ceiling price 
when OPS issued its general price 
freeze order of late January. 

Price controls were proving unfair 
to shippers of crude and products at 
mid-March in that the regulations 
were forcing them to absorb, at least 
for the time being, the general rail 
and barge freight rate increases ap- 
proved by the Interstate Commerce 
Commission, ranging from 2 percent 
to 4 percent. OPS said there was no 
provision in general price ceiling or- 
ders allowing shippers to pass on 
transportation cost increases. How- 
ever, such provision was due to be 
included in the impending new “tail- 
ored” price orders for the oil industry. 


Donnell Points Out Road 
To Adequate Production 


If there is to be an effort to main- 
tain indefinitely a million barrels per 
day of extra oil producing capacity 
in the Western Hemisphere, as pro- 
posed by the U. S. government, there 
must be stepped-up finding and de- 
veloping of reserves, adequate steel 
and manpower, sound tax policies 
that will not discourage industry ef- 
forts, and avoidance of injury to the 
industry through price-wage controls. 
This view was voiced by J.C. Donnell, 
II, president of The Ohio Oil Com- 
pany, at Beaumont, Texas, March 8, 
at the meeting of the American Pe- 
troleum Institute Production Division, 
Southwestern District. 

Although the government sugges- 
tion dealt with the whole Western 
Hemisphere, said Donnell, “the job 
left for the domestic industry still is 
tremendous.” It requires, he stated, 
“that we must find and develop 5 or 
6 billion barrels of crude oil reserves 
over and above the volumes necessary 
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Owners and producers of oil and 
natural gas are invited to consult with 
our Oil Department on their financial 
problems. 
All inquiries on petroleum and related 
matters will receive prompt attention. 
Empire Crust Company 
NEW YORK 

Downtown Office: Uptown Office: 

120 BROADWAY 7 W. 5lst STREET 

Equitable Building at Rockefeller Center 
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to replace large and rapidly rising 
production.” ‘To promote needed ex- 
pansion in exploration and drilling 
activity, three things were cited by 
Donnell as being essential. They are 
as follows: 

1. The petroleum industry must be 
assured of steady and adequate sup- 
ply of steel, which must furthermore 
be used with greater efficiency. 

2. Available manpower must not be 
unduly disrupted. 

3. Funds required by the industry 
must not be made unavailable by un- 
sound tax policies or price-wage con- 
trols that tend to become rigid and 
inflexible. 


Elk Hills, Tea Pot Dome 
May See More Activity 


Because of the defense program, 
several new developments may occu! 
in the U. S. Navy’s plans and opera- 
tions with regard to Naval Reserves 
at Elk Hills, California; Teapot 
Dome, Wyoming; and Point Barrow, 
Alaska. Activity may be increased at 
El Hills and Teapot Dome and re- 
duced in Alaska. 

In Washington it was forecast that 
Congress might have to give con- 
sideration to legislation that would 
authorize the Elk Hills reserve “to be 
put on production to relieve present 
or prospective shortages in the crude 
oil supply on the West Coast.” These 
quotations are from Senator Hund, 
(D., Wyo.), head of a Senate Armed 
Service Subcommittee, which will 
make a study of the operation of the 
Naval Reserves. 

“The Navy has taken a stand con- 
sistent with the expressed policy of 
the Armed Services Committee,” said 
Hund, “that the field should only be 
put on production for use when re- 
quired to meet direct military opera- 


tional requirements during a major 


war. All reasonable efforts, however, 
are being directed toward having a 
field in a state of readiness for opera- 
tions for an extended period on short 
notice.” 

The Navy was reported to be plan- 
ning a new exploratory drilling cam- 
paign in the Teapot Dome Reserve. 
There is renewed interest in that area 
both because of the national emer- 
gency and the success of two deep 
wildcats adjacent to the south boun- 
dary of the reserve. The Navy now 
plans to drill more exploratory wells 
in order to obtain information for re- 
evaluating its plans for the future use 
of the Teapot Dome field. Prior to 
the drilling of the two deep tests to 
the south, with their encouraging re- 
sults, the Navy had intended to turn 
the reserve over to the Department 
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of Interior for administration as a 
part of the public domain. 

The Navy contemplates suspending 
further exploration of its Point Bar- 
row, Alaska, reserve at the end of 
1951 if current drilling does not yield 
more favorable results before July. 
This action would be taken because 
of increased need elsewhere for steel 
and other critical materials. 


Tanker Fleet Shrinkage 
Halted Only Temporarily 


The huge tanker fleet operated 
under the U.S. flag slowly but steadily 
began to shrink in 1949. The Korean 
War and defense program have ar- 
rested the decline, and further shrink- 
age may similarly be prevented at 
least through 1951 and_ possibly 
through 1952. But then the decline 
may resume because of factors tend- 
ing to reduce the size of that part of 
the fleet (now 38 percent of the total) 
engaged in foreign trade. 

This forecast was made in the 
March, 1951, issue of Shipping Sur- 
vey, published by the Association of 
American Ship Owners. 

Most serious of the problems tend- 
ing to force U. S. flag tankers out of 
the foreign trade is their higher oper- 
ating costs. This competitive disad- 
vantage of the U. S. tanker operator 
will be aggravated in the next few 
years by three other factors: (1) the 
changing pattern of oil production 
and consumption and its effect on 
tanker employment; (2) the tremend- 
ous postwar tanker building program, 
which is still going on and increasing 
the world tanker fleet at a substantial 
rate; and (3) the building of pipe 
lines in the Middle East, which is 
reducing employment opportunities 
for tankers. The association predicts 
that the U. S. flag tanker fleet even- 
tually will level off at about 6 million 
deadweight tons. 

At the end of 1950, the total world 
tanker fleet amounted to more than 
25 million deadweight tons. This in- 
cluded a total U. S. fleet of 6,862,000 
dwt, of which 6,591,000 was for ac- 
tive vessels (4,042,000 in domestic 
trade and 2,549,000 in foreign trade ) 
and 271,000 represented inactive ves- 
sels (104,000 temporarily inactive and 
167,000 in the U. S. Maritime Admin- 


istration reserve fleet). 


Military Situation Again 
Drains California Supply 
Stepped-up military activity in the 
Pacific area is complicating the cur- 
rent West Coast supply situation and 
because of its geographical position, 
California again, as in the last war, 
is being required to assume a dispro- 





portionate share of the military sup- 
ply needs. During the last war, about 
20 percent of total petroleum products 
went to the military on a national 
basis, but because of its proximity to 


the Pacific theater, California 
plied about 30 percent. 

These facts, brought out by H. G. 
Vesper, president of California Re- 
search Corporation, a Standard Oil 
Company of California subsidiary, in 
a recent address at the University of 
California at Los Angeles, are being 
substantiated by the following figures 
and estimates: 

California fields for the past several 
years have been producing at a rate 
averaging in excess of 900,000 barrels 
daily. The military requirements from 
the West Coast during this time, ac- 
cording to Vesper, was around 80,000 
barrels per day. This figure increased 
to slightly more than 100,000 barrels 
during the last half of 1950 and dur- 
ing 1951 military requirements are 
expected to double. If sufficient wells 
can be drilled, it is hoped that this 
requirement can be met; but both 
producing and refining facilities will 
be strained. 


sup- 


Federal Quitclaim Stressed 
In Tidelands Legislation 


Oil development of the tidelands 
remains retarded by the uncertainty 
over federal claims that seek to invali- 
date traditional state ownership. Em- 
phasis is being placed in Congress on 
bills proposing federal quitclaim of 
title to the states. In the Senate a 
large group of Senators sponsored 
such a bill. 

About March 20, Representative 
Hinshaw (R., Calif.) introduced in 
the House a new type tidelands bill 
that would clearly leave to states the 
ownership of virtually all potential 
offshore oil and gas reserves. Under 
this bill, Pacific Coast states would 
have title to submerged lands extend- 
ing to the open seas, restoring to Cali- 
fornia its offshore oil belt. The bill 
also would give to Gulf Coast states 
the title to the whole portion of the 
Gulf of Mexico lying north of a line 
between the southern tips of Texas 
and Florida, thus extending bound- 
aries of Texas and Louisiana into the 
Gulf for distances up to 300 miles at 
some points. 

Some Senators have expressed hope 
that federal quitclaim legislation can 
be passed by two-thirds majority or 
enough to override an expected veto, 
and therefore action has been post- 
poned on a bill that would authorize 
federal supervision of tidelands de- 
velopment only temporarily, pending 
final settlement of controversy over 
title through Congressional action. 
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Bows Ecuador and Mexico, 
through the Southwest and Middle — 
: : BREWSTUL 
west to Canada, you will see ert on rigs 
at 
that are drilling cheaper and lasting longer. 
You'll see Brewster engineers in the fields, too, and 
Brewster sales representatives—all keeping in 
close touch with the men who run rigs marked 
with put 
That’s how Brewster knows what drillers need for 
cheaper drilling—that’s how the experience of men in 


the field is built into rigs marked = 
cau? 


Write today for the new pocket size catalog, giving full details on Brewster drilling equipment 


THE BREWSTER COMPANY, 
SHREVEPORT, LOUISIANA 
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N-12 drawworks for 
deepest drilling 














N-7 drawworks for 
8500’ drilling 





N-4 drawworks for 
5000’ drilling 









N-3 drawworks for 
3500’ drilling 














There is a Brewster block, swivel 
and rotary for every drilling depth. 





» 
Watch for the announcement of Brewster's 
newest drawworks for 6000’ drilling. 
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ASK THESE SUPPLY COMPANIES FOR 
BREWSTER DRILLING EQUIPMENT: 
Apex Equipment Company 










Bovaird Supply Company 
Industrial Supply Company 
Murray Brooks, Inc. 


Reams Supply Company 





IN CANADA: Rocky Mountain Supply Co. 
Direct and through recognized export dealers. 
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SINCE 1910— Manufacturers of drilling equipmey 
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TOTAL of 2669 wells were com- 

pleted during February in a 
sharp decline from the 3810 finaled in 
January. It is usually customary for 
the number of completed wells to 
drop during the month, and it is pri- 
marily due to the shortness of the 
period. However, bad weather usually 
plays a large part in the slackening. 
Such was the case in some of the 
middle states during February, when 
activity in some parts virtually came 
to a standstill due to inclement 
weather. 


Completions 


5 Percent Ahead of 1950 


Regardless of the month’s drilling 
decline, the year’s completed well 
total still held a lead of almost 5 per- 
cent over completions made during 
last year’s first two months. It is quite 
possible that March’s operations will 
make up for the decline and broaden 
the margin that this year now enjoys 
over last year’s drilling. Pointing to 
a stepup in March’s activity was the 
increased number of drilling rigs that 
was active at the end of February in 
comparison with the total working 
at the close of January. 


So far this. year 6479 wells have 
been completed in the U. S. which 
compared with 6176 drilled in the first 
two months of last year, amounted to 
an increase of 4.9 percent. The largest 
part of the nation’s gain this year oc- 
curred in Texas where an increase of 
205 wells amounted to 8.3 percent 
over last year’s record. Oklahoma sup- 
plied 160 wells to the nation’s hike 
and they were good for a gain of 20.6 
percent over a year ago. A climb of 
78 completions gave Kansas’ activity a 
hike of 15.4 percent, 


Well Completions in the United States During February and First Two Months, 1951 


(Figures compiled by WORLD OIL Staff from private reports and other sources as follows: Illinois from Illinois Geological Survey; Indiana from 
Indiana Division of Geology; Missouri from Missouri Geological Survey; Tennessee from Tennessee Division of Geology; Bradford, Kane-Clarendon 
and Allegany fields of renin and New York from the “Producers aneeiy. i, 
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Ts Humble truck was rolling 
along, its tires humming one 
happy song and the driver another, 
when the child’s ball rolled to the 
center of the slab, a hundred yards 
ahead. 

The driver toed the brake uneasily; 
the child stood undecided on _ the 
highway shoulder. 

The truck’s horn sounded; the 
child did a frantic little dance, held 
back by fear the truck would hurt 
him, pushed forward by fear it would 
hurt his ball. 

The truck had slowed to 20 miles 
an hour, was only 90 feet away. Now 
50 feet. Now 40 - The driver hit 
the brake, and a thin second later the 
child scuttled into the road, stumbled, 
lay whimpering as the truck stopped, 
so close he could have touched it. 

How did the driver know 


Humble Takes The 
Highways to Safety 





A CONTINUOUS PROGRAM 
of driver education is the Hum- 
ble companies’ answer to the 
highway accidents problem. 
Latest phase of the program is 
a series of tests which have been 
taken voluntarily by almost 6000 
employes. Since these tests be- 
gan in 1950 the companies’ auto- 
motive accident frequency rate 
has dropped 17 percent. 











fining Company-Humble: Pipe Line 


Company Driver Education Pro- 
gram—a program in which almost 
6000 employes have been given 





the blunt and confidential answer to 
a question that is scourging the na- 
tion’s highways: ARE YOU A BAD 
DRIVER? 

At the inception of this phase of 
the program in 1950, employes who 
drive company vehicles were invited 
to participate in tests which were 
planned to help make better drivers 
and not to expose the bad ones 
except to themselves. , 

On the road to Humble field com- 
munities went a mobile driver edu- 
cation unit with equipment to test 
and instruct. Five semipermanent 
units in Houston, Baytown, San An- 
tonio, Waco and Irving offered the 
same facilities. 

Training is conducted in three 
parts. First, a short lecture and writ- 
ten examination are offered to meas- 

ure the driver’s knowledge 





the child would run in front ?°: 


of him at the last moment? 

He didn’t. But he did 
know that the motor hood 
obscures sight of any ob- 


ject in the road when a 
vehicle is about 28 feet 
away. He also knew that 


a truck or car traveling 20 
miles an hour cannot be 
stopped in much less than 
10 feet. So when the ball 
was about 10 feet from 
disappearing from his view, 
he stopped. 

The driver learned these 
things in the latest phase 
of the Humble Oil & Re- 
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of traffic laws, safe driving 
practices, and certain me- 
chanical phases of operat- 
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Automotive accident frequency rate per 100,000 miles for the Humble 
companies and the oil industry as a whole. Note drop in Humble’s fre- 
quency rate since inception of the driver training program in early 1950. 
(Industry figures from The American Petroleum Institute. Rate for 1950 


not complete.) 


1950 


ing a vehicle. 

Next is an examination of 
visual skills and reaction 
time. Seven modern devices 
are used to determine how 
well drivers can see, their 
field of vision, depth percep- 
tion, glare recovery, color 
perception, steadiness and 
reaction time. 

Then the employe drives an 
obstacle course, or “roadeo.” 
Results are recorded in a 
small folder and given to 
the driver, together with a 
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handbook of road rules, for further 
study. 

Completion of this phase of the 
program will dovetail into the begin- 
ning of another, for Humble’s way is 
a fluid, continuous campaign. (“When 
you go bear hunting,” says the Safety 
Division, “you don’t take one shot 
and throw your gun away.’’) 

Next will be a series of meetings 
in which results of the tests will be 
depicted and explained by charts and 
talks. The express purpose of this 
phase will be to emphasize what has 
gone before; the underlying purpose 
is to display again the shining goal 
that is the heart of the program: A 
safer driving attitude. 

Unsafe driving attitude, believes 
Humble, is the paramount reason 
that more Americans have been killed 





Driver-Instructor C. E. McDonald tests roustabout W. W. Morris’ field 

of vision. A narrow field of vision does not remove any privileges from a 

driver. He can correct this deficiency by forming the habit of turning his 
head at intersections and other danger areas. 
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Mobile driver education unit arrives at Humble camp. 


on highways than on battlefields since 
the Korean War began. Lack of co- 
ordination, sluggish reflexes, poor 
eyesight, or equipment that has be- 
come defective through neglect have 
their roles in unsafe driving, but 
equally deadly are: 

@ Haste. (Watch him weaving in 
and out of traffic; look at him riding 
the bumper of the car ahead.) 

@® Discourtesy. (That tooth-gnash- 
ing terror in the next traffic lane is 
the same fellow who smilingly waved 
you into the elevator ahead of him 
not an hour ago.) 

@ Complete ignorance of what a 
car will do under certain conditions 
and at certain speeds. 

@ Unfamiliarity with traffic laws. 

The Safety Division believes there 
are three ways to develop safe driv- 





ing attitudes in the nation’s drivers: 

1. Punishment of offenders. 

2. Sad experience. 

3. Driver education and training 

Punishment of offenders is rejected 
because even under rigid enforcement 
it reaches only a few of those who 
actually violate the laws. 

Sad experience would be workable 
only if an accident victim could be 
brought back to life. 

Driver education, then, is the basic 
answer. “This, admittedly, is a long- 
term proposition,’ says the Safety 
Division, “but it can be done. As a 
matter of fact, it is being done .. .” 

It is more than a coincidence that 
the company’s automotive accident 
frequency rate dropped 17 percent 
since the program was begun early 
in 1950. 











Depth perception or distance judgment is very important when passing 

cars in the face of oncoming traffic. The driver with inaccurate depth 

perception must allow more room for passing and more space between 
vehicles than his eyes indicate as safe. 
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Color perception is tested by the driver's ability to distinguish num- 
from their backgrounds. 


bers of colors slightly different 





Results of the glare-acuity test indicate how well a driver can see 
after looking at the full glare of headlights. 


Morris tries the steadiness test which will indicate his muscular 
control in close traffic situations and during emergencies. 





A Humble driver's skill is checked as he guides his truck through a 
narrow double row of flags in the obstacle course. 





Reaction timer records correlations between eye-foot and eye-hand. 
Many drivers profit by learning their speed of reaction. 
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HOLD FAITHFUL” MODEL R NO.1 
Now drilling a 4,874-ft. 


well in Canada! 


i 


Model R with spudder and double leg mast 


‘ 


This record-breaking Cardwell rig has operated 
continuously for 12 YEARS and has drilled more 
than 1'4 million feet of hole, and it’s still making 
money for the owner. 


Owners often ask, “What keeps Cardwell rigs 
operating long after other makes are junked?” The 
answers are: 

Cardwell rigs, regardless of age, are factory 
improved by engineering research (only this week 
improved gear shifting) correcting such parts that 


THREE SIZES OF COMBINATION RIGS AVAILABLE — 


bailing on a cable tool drilling job. 


comment 


Model R with rotary table drive assembly 
drilling with 412-inch pipe. 


ae . ™,, 


SN y/ 





show excessive replacements. The record of service 
parts usage is continually analyzed and when too 
many service parts are used, a new and better part 
is designed, with better steel or heat-treatment to 
stop the usage. 


Low-cost parts (a definite company policy), make 
possible the repair of old rigs — regardless of age. 
The availability of factory-owned service parts stocks 
to all oil fields of the world, furnishes owners with 
parts for emergency repairs, as well as_ periodical 
overhaul, through which costly delays are eliminated. 


Model R— Model K — Model H 


Model R with beam assembly completing a 
rotary drilled well with cable tools. 
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» most popular rig 
| in the world! 


You'll find more Cardwell combination rotary and cable tool drilling rigs in use than any 
similar rig. These “tough iron” rigs are standard equipment for hundreds of contractors 
and oil companies, because they are dependable, easily changed from rotary to cable tool 
drilling and workover, to fit world-wide field practice. Write for complete information 





and prices, or see your nearest factory-to-user direct salesman. There is a better rig for 
your money in Cardwell rigs, because the dealer commission is used in giving more quality. 

















' CCARDWELL> CARDWELLMFG(O.[NC. ~“wwwnsa 


REG.U.S. TRADEMARK PAT. OFFICF P. O. Drawer 2001 ... Long Distance Telephones 128—129—130 
THIS TRADE MARK INSURES HIGHEST Cable Address: “ALL STEEL,“ Wichita — “CARDSTEEL,”” New York 
QUALITY AT LOWEST PRICE Wichita, Kansas, U.S.A. 


NO EQUAL IN QUALITY 
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"Tae chief reason for the existence 
of labor unions is to develop a means 
of establishing understanding between 
employers and employes. A study of 
the employment conditions which ex- 
isted before the establishment of the 
first union indicated there was need 
for improvement. When each indi- 
vidual laborer was left to shift for 
himself in trying to gain a fair share 
of the fruits of labor, progress was 
slow and the results discouraging. 
Into a condition such as this came 
labor unions and collective bargain- 
ing. 

With the industrial revolution mass 
production techniques brought about 
great changes in the methods of man- 
agement. Employes lost contact with 
employers in such large organiza- 
tions, and with this increasing expan- 
sion vertical unions were inaugurated 
into the new industry. The first 
American Federation of Labor unions 
had been based on the crafts, with 
members bound by common interests 
because of their particular skills. Con- 
trary to the craft unions, the aims of 
the vertical unions were toward com- 
pany-wide and industry-wide cover- 
age, as evidenced by the Congress of 
Industrial Organizations. About the 
only common interest of such com- 
pany-wide unions is that they have a 
common employer. It is evident that 
such a group may contain employes 
with wide differences in skills and in- 
terests. The heterogeneity which de- 
veloped later became one of the prin- 
cipal aggravations to professional em- 
ployes. 

In the 1920’s and 1930’s statutory 
protection for the unions stimulated 
their growth. The Wagner Act was 
the outstanding labor legislation of 
the period. The already thriving 
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By JAMES C. BIRTELL 
The National Supply Company 


PROFESSIONAL EMPLOYES 
must guard the rights they have 
achieved in the field of labor re- 
lations with benefit of the Taft- 
Hartley Act. Before passage of 
that law, they had been com- 
pelled to join heterogeneous 
unions, composed largely of un- 
skilled workers, which imposed 
upon them impractical and un- 
desirable restrictions. This article 
has been revised for WORLD 
OIL from a presentation before 
a joint meeting of the Mid- 
Continent and Oklahoma City 
sections of the American In- 
stitute of Mining and Metal- 
lurgical Engineers, held at the 
University of Tulsa. 


unions continued to flourish until to- 
day there are approximately 16 mil- 
lion dues-paying members in recog- 
nized labor unions. 

Look at the effect which this rise 
to power of the labor unions had on 
the professional employe. In speaking 
of a professional employe, unless 
otherwise designated, it will be taken 
to mean a professional engineer or 
sub - professional engineer practicing 
related work. 

With the adoption of the National 
Labor Relations Act (Wagner Act) 
it became increasingly clear that the 
rights of the professional employe 
were being considered in the same 
manner as those of the non-profes- 
sional. In some cases professional em- 
ployes were required to become union 
members as a condition of employ- 








ment although professional interests 
and the standards of work and ethics 
of his profession would have _ best 
been served through association with 
fellow professionals. 

As a result of the act and its in- 
terpretations by the Nationai Labor 
Relations Board, professional engi- 
neers were in some instances required 
to join unions almost entirely com- 
posed of non-professional employes 
in manual trades in order to hold 
their jobs. 

One of the best examples is found 
in the case of Shell Development 
Company at Emery, Calif. In the 
early 1940’s, 201 professional men, 
largely chemists, 44 of whom had a 
Doctor of Philosophy degree, found 
themselves about to be forced to join 
a heterogeneous bargaining unit with 
a slightly larger number of non-pro- 
fessional employes. The latter con- 
sisted of roustabouts, janitors, win- 
dow washers, and the like. The pro- 
fessionals voiced strenuous objections 
and a long struggle followed. Through 
the financial and legal assistance of 
the American Chemical Society the 
case was fought and finished before 
the National Labor Relations Board. 
Fortunately, the professional men suc- 
ceeded in gaining recognition for an 
organization of their own. 

Another situation, which unfortun- 
ately did not turn out so well for the — 
professional employes, arose in West- 
inghouse Electric Company’s Bloom- 
field, N. J., plant. Here professional 
engineers were included in a hetero- 
geneous group. They were also com- 
pelled to go out on strike, and pro- 
tests brought threats of reprisal. Even 
a petition for withdrawal, which was 
reviewed by the National Labor Re- 
lations Board, was of no avail, and 
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eoeseemm € Plane is Practical 


lacked enough performance and — 
carrying capacity to be practical, — 
and high-performance aircraft 
with real utility were too 
expensive. With the four- 
passenger Pacer, Piper 
changed that picture; and it 
is now practical for many 


firms and farmers sing é 


to own. a plane. 

















Sum up the savings— 
savings in fares, trans- 
portation tax, actual per-mile 
operating costs, and depreciation 
allowance ona plane 

as a business vehicle— 

and you'll convince yourself that 
a Piper PACER or TRI-PACER is 

a sound, economical investment 
for your farm or business. 


Then see how fast the PACER 
will get you from 
where you are to where 
you want to go— 
and you'll be doubly sure 
it’s Piper for you. 

Better than 120 mile-an-hour speed 
at 16 miles to the gallon in a machine 
that doesn’t cost more 

than a fine car means really 
appreciable savings in time and money. 
let your nearest Piper dealer 


his week. M4 . 
show you the “2 good reasons” th Th P Tri a P acer 


I'wo fine new four-passenger Pacers for 1951. The PA-20 PACER, with 
regular gear, which cruises 125 to 134 miles per hour and sets the pace 
for maximum efficiency and economy of flying. The PA-22 TRI-PACER, 
with the tricycle landing gear, which brings you new flying ease with 
steerable nose wheel for easy ground-handling, and inter-connected rud- 
der and ailerons for in-flight simplicity. 

Both Pacers feature the new, exclusive Duraclad nonflammable finish, 
sleek new styling with added streamlining, and that solid big-airplane 
feel which makes the Pacer far more comfortable than other types. Cabin 
appointments mean added comfort—hot or cold temperature control, 





ash trays, glove compartments, adjustable front seat, separate front and 
rear doors, and added soundproofing for quiet flight. For colorful bro- 
chure write Piper Aircraft Corp., Loc k Haven, Pennsylvania, Dept L-4 


AIRCRAFT CORPORATION 


LOCK HAVEN, PENNSYLVANIA 
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the request was not granted. It was 
not until the passing of the ‘Taft- 
Hartley Act that they finally suc- 
ceeded in overcoming their predica- 
ment. 

Regardless of its ideals the pro- 
fession was faced with a grave situa- 
tion. The professionals were not as 
adept in the field of labor relations 
as were the experienced union organ- 
izers. Therefore, against their own 
wishes they often found themselves 
included in heterogeneous bargain- 
ing units. 

The NLRA was enacted primarily 
for the benefit of the unskilled and 
unorganized worker in mass produc- 
tion industry. This act often affected 
professional employes who were for- 
cibly classified with the manual 
laborer, the unskilled, and sometimes 
the uneducated. Most cases are not 
so extreme, but even a highly skilled 
laborer cannot rightly be classified 
in the same category as the profes- 
sional employe. 

Professional services are predomi- 
nantly intellectual and varied in 
character. There is a constant demand 
for creative thinking and originality 
with each new project. Technical skill 
is only a part of the equipment of a 
professional person. There is a definite 
need for personality and ability to 
cope with human relations in the pro- 
fessions. However, there is no yard- 
stick by which to measure creative 
ability. Individual talents vary and 
every person possessing a professional 
attitude is constantly striving to ex- 
pand his knowledge and improve his 
abilities in his chosen field to the 
end of personal advancement, and to 
the betterment of the profession. 

In his work the engineer may be 
required to spend long hours, often 
must have the run of the plant and 
the right to work with continuing 
shifts, as the occasion may demand. 
He must also have freedom of judg- 
ment as to the best method of carry- 
ing out his special assignment. Obvi- 
ously, such working conditions cannot 
be set forth in the usual labor union 
type of contract. 

Any attempt to standardize the 
services of professional men is not in 
the public interest. Such services can- 
not be standardized as can the out- 
put of manual and skilled laborers. It 
would be foolish to try to measure an 
engineer’s services in the same way 
as one measures the work of a brick- 
layer, a paper hanger, painter, or a 
welder. 

The National Society of 
sional Engineers began a drive to ob- 
tain amendments to the NLRA by 


Profes- 
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gree in Mechanical Engineering. 
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presenting the views of professional 

engineers before the Senate Commit- 

tee on Labor and Public Welfare. 

Professional engineers stated that due 

to the rapid technological develop- 

ment in American industry most large 
scale industrial enterprises employ 
large staffs of scientists, architects, 
and engineers, and to a lesser degree, 
doctors and lawyers. Under existing 
legislation these professionally trained 
and professionally minded employes 
come within the coverage of the 

NLRA. 

It was not the desire of the pro- 
fession to deny to an employe the 
right to associate through unions, but 
to insist that professional employes 
must be given an opportunity of de- 
termining whether they will band to- 
gether among themselves with other 
professional groups, or with unions of 
their own free choice. 

A committee on Labor Legislation 
believed that three fundamental 
points were needed: 

1. Any group of professional employes 
who have a common interest and 
wish to bargain collectively should 
be guaranteed the right to form 
and administer their own bargain- 
ing unit and be permitted a free 
choice of their representatives to 
negotiate with their employer. 

2. No professional employe or group 
of professional employes should be 
forced to affiliate with or become 
members of any bargaining group 
which includes non-professional and 
professional employes, or to sub- 


mit to representation by such a 
heterogeneous group or its desig- 
nated agents. 

3. No professional employe should be 
forced against his desires to join 
any labor organization as a condi- 
tion of his employment or to sacri- 
fice his right to individual, personal 
relations with his employer in mat- 
ters of employment conditions. 

In 1946 these principles were pre- 
sented to the Subcommittee of the 
House Labor Committee of the 79th 
Congress, but no action resulted. 

In 1947, however, after much de- 
bate and controversy the Labor- 
Management Relations Act, com- 
monly known as the Taft-Hartley 
Law, was adopted. This was a re- 
vision of the Wagner Act. 

One of the important features of 
the Taft-Hartley Act was the defini- 
tion of “professional employe,” con- 
tained in Section 2, Article 12, of the 
Act: . 

“The term professional employe 
means: (a) any employe engaged in 
work (I) predominantly intellectual 
and varied in character, as opposed 
to routine mental, manual, mechani- 
cal, or physical work; (II) involving 
the consistent exercise of discretion 
and judgment in its performance; 

III) of such a character that the 
output produced or the result ac- 
complished cannot be standardized in 
relation to a given period of time; 

IV) requiring knowledge of an ad- 
vanced type in a field of science or 
learning customarily acquired by a 
prolonged course of specialized intel- 
lectual instruction and study in an 
institution of higher learning or a 
hospital, as distinguished from a gen- 
eral academic education, or from an 
apprenticeship, or from training in 
the performance of routine mental, 
manual, or physical processes; or (b) 
any employe, who (I) has completed 
the courses of specialized intellectual 
instruction and study described in 
clause (IV) of paragraph (a), and 
(II) is performing related work under 
the supervision of a professional per- 
son to qualify himself to become a 
professional employe as defined in 
paragraph (a).” 

Let us review the gains made by 
the professional employe under the 
Taft-Hartley Act in relation to the 
three points recommended by_ the 
committee on Labor Legislation. 

Point 1. Any group of professional 
employes who have a common in- 
terest and who wish to bargain col- 
lectively should be guaranteed the 
right to form and administer their 
own bargaining unit and be permit- 
ted a free choice of their bargaining 

® CONTINUED ON PAGE 68 
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DRILLIWG IM 


It goes without saying that the sole purpose for drilling an oil well is to 
produce oil, but if the pay formations are not properly protected the entire 
expense of drilling the hole can be lost. Recent work has shown that the 
properties of the drilling mud used in drilling into the pay zone may have a 
very definite bearing on the productivity of the well. Many fields, in fact, are 
now producing which could not have been completed with conventional mud 
practices. Magcobar serves the industry with a variety of materials for pre- 
paring special muds best suited for completion purposes. When you drill 
where careful handling of the mud is necessary for drilling-in, let the Magcobar 
engineer assist you in preparing the best possible mud for drilling your pay 
zone. He is backed up by nearly 300 Magcobar Dealers who are ready to 


deliver materials to your rig on short notice. 


MAGNET COVE BARIUM CORPORATION 
ONE OF THE DRESSER INDUSTRIES 


MALVERN, ARKANSAS HOUSTON, TEXAS 





Complete 
DRILLING MUD SERVICE 


POEALER® 















—A ready-mixed oil compound 
which is easily added to con- 
ventional water-base mud to 
give a stable oil emulsion mud. 


DILWUD 
~_ 


—An oil-base drilling fluid 
meeting all of the requirements 
of a non-aqueous drilling mud. 
Prevents water blocking of low 
pressure sands. 


































— Provides positive control of 
filtration properties. 











—A carefully selected high-gel- 
type colloidal bentonite for pre- 
paring mud to form an impervi- 
ous, protective wall cake. 
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Estimated Proved U. S. Reserves of Crude Oil, 


Sources: Crude oil by API, 
(THOUSANDS OF BARRELS) 


Liquid Hydrocarbons, by Years 


natural gas liquids by 


NEW OIL FOUND DURING YEAR 


API 


and AGA 


Natural Gas Liquids, and Total 


























Total | 
Through | Through | 
Revisions of | Through | New | Estimated 
Previous pe Discoveries | | Proved 
Estimates | of N Extensions, | Reserves 
and | Fields ‘aaa and Production | as of Increase 
Extensions | of New Revisions During End of Year | Over 
to Known Pools in (Columns | Year (Column Previous 
Fields Oil Fields 1+2) | 3— 4) Year 
1) (2) (3) (4) (5) (6) 
Crude Oil (Incl. Cycle 
Plant and Lease 
Condensate) 
1936 ] | 13,063,400 
1937 2,792,790 928,742 3,721,532 | ,277,664 | 15,507,268 | 2,443,868 
1938 2,243,571 | 810,493 3,054,064 | 1,213,186 | 17,348,146 | 1,840,878 
1939 2,058,455 | 340,667 2,399,122 | 1,264,256 18,483,012 1,134,866 
1940 1,607,012 286,338 | 1,893,350 1,351,847 | 19,024,515 | 541,503 
1941 1,538,989 429,974 | 1,968,963 1,404,182 19,589,296 564,781 
1942 1,618,925 | 260,051 1,878,976 | 1,385,479 | 20,082,793 493,497 
1943 1,202,368 282,418 | 1,484,786 Hi "303, 427 20,064,152 ) 18,641 
1944 1,556,192 511,308 | 2,067,500 | ‘1,678,421 | 20,453,231 | 389,079 
_. ee 1,690,315 19,984 | 2,110,299 | 1,736,717 2,826,812 | 373,582 
Crude Oil Only | | | 
1945 ; ; 19,941,846 
1946 | 2,413,628 244,434 1,726,348 | 20,873,560 | 931,714 
1947 2,019,140 | 445,430 0 | 1,850,445 | 21,487,685 | 614,125 
1948 3,398,726 | 396,481 | 2,002,448 | 23,280,444 1,792,759 
1949 2,297,428 890,417 1,818,800 | 24,649,489 1'369,045 
1950 1,997,769 564,916 1,943,776 | 25,268,398 | 618,909 
Natural Gas Liquids 
(Condensate Natural | | 
Gasoline and Liquefied | 
Petroleum Gases) | 
at alee a EE I | 3,163,219 | 
1947... 192,237 | 59,301 | 251,538 | 160,782 3,253,975 | 90,756 
1948 405,874 | 64,683 470,557 | 183,749 | 3,540,783 | 286,808 
1949 294,211 | 92,565 386,776 198,547 | 3,729,012 188,229 
ae 707,879 | 58,183 | 766,062 227,411 | 4,267,663 538,651 
Tete! Lined Seleccione 
(Crude Oil and Natural | 
Gas Liquids) 
| RS | 24,036,779 
1947... 2,211,377 504,731 | 2,716,108 2,011,227 24,741,660 704,881 
1948 3,804,600 461,164 | 4,265,764 | 2,186,197 26,821,227 | 2,079,567 
1949 2,591,639 982,982 3,574,621 2,017,347 | 28,378,501 1,557,27 
1950 2,705,648 | 623,099 3,328,747 2,171,187 | 29,536,061 1,157,560 
| | 
NOTE: Up to and including its figures on proved reserves of petroleum, as of December 31, 1945, the com- 


mittee combined under that heading the estimated proved reserves of cycle-plant and lease condensate. 
1945, the reserves so included totaled 884,967,000, bbl. and as of December 31, 


December 31, 


As of 


1944 there were 


668,701,000 bbl. included. Beginning with the report of December 31, 1946, the figures in this table show crude 


oil and natural gas liquids. 
gas liquids were included. 


for 1946, 1947 and 1948, are not comparable with the figures recorded for years prior to 1946. 


Estimated U. S. Reserves of Natural Gas, by Years 
Source: American Gas Association 


ADDED DURING YEAR 





(Millions of Cubic Feet—14.65 psia, at 60° F.) 


It is to be remembered that, previous to December 31, 1946, not all classes of natural 
For this reason the totals for crude oil and natural gas liquids, as herewith recorded 








Discoveries Total of | Estimated 
5; of New | Discoveries, Net | Net Proved Increase 

| Extensions Fields and | Revisions Change | Production Reserves Over 

and | New Pools } and in During as of Previous 
YEAR | Revisions jin Old Fields) Extensions | Storage Year End of Year | Year 
Natural Gas: | | 
1945. 147,789,367 
1946 | i ° 17,729,152 ° 4,942,617 | 160,575,901 12,786,535 
1947 | 7,570,654 3,410,170 10,980,824 | ° 5,629,811 | 165,926,914 5,351,013 
1948 9,769,483 4,129,089 13,898,572 | 51,482 6,007,628 | 173,869,340 | 7,942,426 
1949... 8,061,429 | 4,612,870 12,674,299 | 82,746 6,245,041 | 180,381,344 | 6,512,004 
1950. . 9,172,381 | 2,877,351 12,049,732 | 54,301 6,892,678 | 185,592,699 | 5,211,355 


* Not estimated. 
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By L. J. LOGAN 


NCREASED difficulty of matching 

U. S. oil needs with necessary oil 
finding was evident in the figures on 
U. S. reserves released March 8 by 
The American Petroleum Institute 
and American Gas Association. It is 
true that reserves of crude, natural 
gas liquids, and natural gas rose to 


new highs at the end of 1950, by 
virtue of proving up more reserves 
than were produced during 1950. 


But in view of unprecedented and 
still increasing oil use, having record 
reserves is not necessarily having ade- 
quate reserves, and finding more re- 
serves than are being produced is not 
necessarily finding enough. 

If reserves had consistently con- 
formed with the pattern traditionally 
followed before World War II, total 
proved reserves of oil at the end of 


1950 would have been about 3 bil- 
lion barrels greater than ak just 
reported, and the industry would 


have proved up during 1950 almost 
1 billion barrels more than it did. 

The API and AGA reports showed 
for the end of 1950 total reserves of 
yen hydrocarbons amounting to 

9.536,061,000 barrels, including 25,- 
a crude and 4,267,663,000 
natural gas liquids. Conformity with 
prewar pattern would have put end- 
of-1950 reserves 31% billion barrels 
higher or above 33. billion barrels. 
Similarly, instead of proving up 3,- 
328,747,000 barrels of oil reserves 
during 1950, as reported, the indus- 
try would have proved up about 865 
million barrels additional or a total 
of about 4.2 billion barrels. 

These estimates of deficiencies in 
known reserves at the end of 1950 
and in reserve proving during 1950 
are based on industry experience in 
proving up and producing reserves 
throughout its history from the be- 
ginning up through 1941. At the end 
of that year, the industry had _ pro- 
duced about 25.2 billion barrels of 
crude and held unproduced proved 
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reserves of 19.6 billion barrels, having 
proved up meanwhile, therefore, a 
total of 44.8 billion barrels, equivalent 
to 177.8 percent of the amount pro- 
duced or 1.77 barrels proved up fot 
each barrel produced. This ratio is 
found to have been approximated fo1 
each of the five years, 1937-1941, re- 
serves found having been in the ratio 


Summary of Changes in 1950 in Proved 
U. S. Reserves of Crude Oil, Natural Gas 
Liquids, and Total Liquid Hydrocarbons 
Source: Crude oil from American Petroleum Institute; 


natural gas liquids from API and American Gas 
Association 


(THOUSANDS OF BARRELS) 


CRUDE OIL 


Total proved reserves as of Dec. 31, 1949 24,649,489 
Revisions of previous estimates. . +663,378 
Extensions of old pools 1,334,391 
New reserves discovered in 1950 in new 

fields and in new pools in old fields 564,916 


Proved reserves added in 1950...... 2,562,485 
Total proved reserves as of Dec. 31, 1949 

plus new proved reserves added ir 1950 27,212,174 
*Less production during 1950. . . 1,943,776 
Total proved reserves as of Dec. 31, 1950 


Increase in reserves during 1950 


25,268,398 


618,909 





NATURAL GAS LIQUIDS 
Total proved reserves as of Dee. 31, 1949 3, 
Revision of previous estimates and ex- 
tensions of old pools +707,879 
New reserves discovered in 1950 in new 


729,012 


fields and in new pools in old fields. . 58,183 
Proved reserves added in 1950 (66,062 
Total proved reserves as of Dec. 31, 1949 

plus new proved reserves added in 1950 4,495,074 


*Less production during 1950 227,411 


Total proved reserves as of Dec. 31, 1950 4,267,663 





Increase in reserves adusng 1950 538,651 
TOTAL LIQUID HYDROCARBONS 
Total proved reserves as of Dec. 31, 1949 28,378,501 
Xevisions of previous estimates and ex- 
tensions of old pools. +-2,705,648 
New reserves discovered in 1950 in new 
fields and in new pools in old fields 623,099 
Proved reserves added in 1950 3,328,747 
Total proved reserves as of Dec. 31, 1949 
plus new proved reserves added in 1950 31,707,248 
*Less production during 1950. . 2,171,187 


Total preved reserves as of Dec. 31, 1950 29,536,061 


Increase in reserves during 1950 1,157,560 


* The 1950 production figures were compiled by API and 
AGA committees and where necessary are based on eleven 
months’ actual production with an estimate for December. 
Any variance between the actual production, as later reported, 
and the figures used herein will be compensated for through 
revision when the following year’s reserve report is compiled. 

hese revisions have in the past been very small 
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Estimated Proved U. S. Reserves of Crude Oil, 


(Sources: 


Hydrocarbons, by States 


API and American Gas Association) 
(THOUSANDS OF BARRELS) 


Natural Gas Liquids and Total 


Crude oil from American Petroleum Institute, natural gas liquids from 























Changes in 1 Proved Proved 
Proved | Reserves | Reserves 
Reserves | Discovered | aso 
Due to in New Dec. 31, Changes in 
Proved Extensions | Fields and | 1950 | Reserves 
Reserves | (New Crude inNew | | (Columns During 1950 
as of Oil) and Pools in | Production | 1+ 2+ 3 | (Column 
Dec. 31, Revisions | Old Fields | During Less 5 Less 
1949 | During 1950; in 1950 | 1950 Column 4) | Column 1) 
1 (2) (3) (4) (5) (6) 
Crude Oi! 
Alabama 3,547 | 2,376 116 643 5,396 1,849 
Arkansas 297,463 69,163 4,284 29,201 341,709 44,246 
California. . 3,822.75] 227.673 10,745 327,407 3,733,562 |(—) 89,189 
Colorado 344.212 15,215 2,590 23,088 339,529 |(—) 5,283 
Illinois 468,138 150,509 8,582 63,011 564,218 96,080 
Indiana 59,209 7,440 9,969 10,246 57,372 7,163 
Kansas. . 738,390 73,680 27,698 107,581 732,187 |( 6,203 
Kentucky 56,148 | 7,676 2,415 10,388 55,871 | 297 
Louisiana 1,909,769 | 394,285 | 79,342 200,259 | 2,185,137 | 275,368 
Michigan 6,496 | 26,729 | 1,409 | 15,917 78.717 12,221 
Mississippi 402,860 | 15,819 | 2,900 | 35,874 | 385,795 -) 17,155 
Montana 112,393 7,141 240 | 8,502 | 111,272 |(—) 1,121 
Nebraska 1,624 5,368 4,033 | 1,325 | 9,700 | 8,076 
New Mexico 2,222 31,065 12,418 43,723 | 591,982 |(—) 240 
New York 62,900 4,092 | 58,808 \(—) 4,092 
Ohio 27,793 2,875 3,314 27,264 |(—) 439 
Oklaboma 1,329,918 193,331 | 37,531 163,867 | 1,396,913 66,995 
Pennsylvania 103,356 | 15,000 | 11,996 | 106,360 3,004 
Texas 13,5€9,732 551,170 | 338,669 817,929 | 13,581,642 71,910 
Utah ; 15,831 7,000 25 1,227 | 21,629 5,798 
West Virginia 37,992 3,500 350 2,800 39,042 +,050 
Wyoming 691,602 188,434 21,600 60,620 | 841,06 | 149,414 
Miscellanecus? 3,613 320 566 | 3,367 |(—) 246 
Total United States. 24,649,489 1,997,769 564,916 | 1,943,776 | 25,268,398 618,909 
Natural Gas Liquids* | 
Alabama‘ | 
Arkansas 745 230 | 3,679 | 52,938 |(—) 2.704 
California 275 71,079 | 250 | 28,217 | 3, 387 43,112 
Colorado 24, 190 10,837 | 432 | ‘ (—) 11,269 
Illinois 26,666 3,003 28 3,438 (—) 407 
Indiana 126 34 24 | 32 52 26 
Kansas 106,405 60,578 341 | 3,746 7 | 57.173 
Kentucky 13,245 | 308 154 1,780 7\(—) 1,318 
Louisiana 596,422 56,492 | 18,992 | 28, ae | 47,090 
Michigan 1,203 ) 75 | 14 124 | ( 185 
Mississippi 56,407 | 2,040 | 100 2,650 | ( 510 
Montana 3.710 81 | | 244 | (—) 162 
Nebraska 37 65 140 | 7 | 198 
New Mexico 85,719 | 11,773 1,370 } 4,965 8,178 
Ohio 1,470 108 | 12 | 102 | 18 
Oklahoma 234,030 61,897 | 4,922 | 20,946 | 279,903 | 45,873 
Pennsylvania 2,643 135 | 68 | 247 | 2,599 |(—) 44 
Texas 2,143,711 443, ae 31,326 | 122,188 2,496,039 352,328 
Utah 208 5 194 |(—) 
West Virginia 12,831 | 634 212 4,701 | 8,976 |\(—) 3,855 
Wyoming 43,863 6,636 1,512 | 48,987 | 5,124 
Miscel laneous5 9 2 2 9 
Total United States 3,729,012 | 707,879 58,183 297.411 4,267,663 538,651 
Total Liquid 
Hydrocarbons® 
Alabama? 3,547 | 2,376 116 143 | 5,396 1,849 
Arkansas 353,105 | 69,908 4,514 32 880 394,647 | 41,542 
California 4,143,026 | 10,995 | 355,824 4,096,949 46,077 
Colorado 369,002 | 2,590 23,520 352,450 16,552 
Illinois 494,804 | 8,610 | 66,449 | 590,477 95,673 
Indiana 50,335 | 9,993 10,278 57,524 7,189 
Kansas 844,795 | 28,039 | 111,327 895,765 | 50,970 
Kentucky 69,413 2,569 | 12,168 67,798 |( 1,615 
Louisiana 2,506,191 98,334 | 228,653 | 2,828,649 322,458 
Michigan 67,699 1,423 16,041 | 79,735 12,036 
Mississippi 459,267 3,000 38,524 | 441,602 17,665 
Montana. 116,103 | 240 | 8,746 | 114,819 |( 1,284 
Nebraska 1,661 | 4,173 | 1,332 | 9,935 | 8,274 
New Mexico 677,941 | 13,788 | 48,688 | 685,879 | 7,938 
New York? 62,900 | 4,092 58,808 |(—) 4,092 
 ——— 29,373 2,983 12 3,416 28,952 |(—) 421 
Oklahoma 1,563,948 255,228 42,453 184,813 | 1,676,816 112,868 
Pennsylvania 105,999 15,135 68 | 12,243 | 108,959 2,960 
Texas 15,653,443 994,360 369,995 | 940,117 | 16,077,681 424,238 
Utah 16,039 6,991 25 1,232 | 21.823 5,784 
West Virginia 50,823 4,134 562 7,501 48,018 |(—) 2,805 
Wyoming 7 735, 465 195,070 21,600 62,132 890,003 | 154,538 
Miscellaneous® ,622 322 568 3,376 |(—) 246 
Total United States 98,378,501 | 2,705,648 623,099 | 2,171,187 29,536,061 | 1,157,560 


1 Only a ‘limited area is inciulenel’ to each new diee overy, even though the committee may be fone that | eventu- 


ally a much larger area will produce; for, in this report, the concern is only with actually proved reserves. 


2 Miscellaneous includes Florida, Missouri, Tennessee and Virginia. 


3 Natural gas liquids include condensate, natural gasoline and liquefied petroleum gases 
4Included below in miscellaneous. 
5 Miscellaneous includes Alabama and Florida. : 
6 Total liquid hydrocarbons includes crude oil and natural gas liquids (condensate, natural gas liquids and 


(lique fied petroleum gases). 


7 Crude oil only. 


8 Miscellaneous includes Alabama natural gas liquids; Missouri, Tennessee and Virginia crude; and Florida 


crude and natural gas liquids 
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ot 1.77 to 1.82 barrels for each barrel 
produced. 

This particular 
essary to prevent deterioration of the 


ratio had been nec- 


industry’s relative position on reserves 


and had been based roughly on main- 


itself 
per- 


with 
increasing about 514 
For any individual year, 
up new 


production, production 
constantly 
cent per year. 
it was necessary ( ] 
reserves in the amount of the 
protecting the 


to prove 
year’s 


production, reserve 


taining reserves at 14 times annual position in so far as former rate of 
\ 
Estimated Proved Recoverable Reserves of Natural Gas Liquids in the 
United States, by States 
Includes condensate, natural gasoline, and liquefied petroleum gas 


American Gas Association 


' (sources: 


(Thousands of Barrels of 42 U. 8. 


and American Petroleum Institute) 


Gallons) 


CHANGES IN RESERVES 


DURING 1950 








RESERVES AS OF DECEMBER 31, 1950 


Total 





and (2 


was concerned: 
new 


production 
in addition, to set up reserves 
14 times that part (5% percent) of 
production representing increase over 
the previous vear, since there was no 
at all to support that newly 
established component of production, 
though there such re- 
in the order of 14 times annual 


reserve 


was need for 
serve 
involved, as in the case 
of older Thus, 
needed to be proved up were found 
to be 100 percent of the year’s pro- 


production 


reserves. new reserves 


duction plus about 77 percent of the 
vear’s production, a total of 177 
percent of the vear’s output, o1 1.77 













































Dis ne tee barrels proved for each barrel pro- 
coveries 6+ 7 wer) 
of New 8, also duced, 
Reserves . Fields and Columns During and after World Wan II. 
as of Extensions) New Pools + 2+ 
Dec. 31, and in Old Net 3 Less Non- 
1949 Revisions Fields Production! Column 4) Associated Associated Dissolved 
l (2 3 { 5 6 7 S 
Arkansas 55,642 745 230 3,679 Summary of Changes in 1950 in Proved 
*California 320,275 71,07 250 28,217 
feiciede "24'190 10,837 0 439 U. S. Reserves of Natural Gas 
6.666 } 003 > 3 43 : seati 
—. nt 36 ms 34 ¥ ae Source: American Gas Association 
Kansas 106,405 60,578 341 746 (MILLIONS OF CUBIC FEET) 
y Kentucky 13,245 308 154 1,780 
i *Louisiana 596,422 96,492 18,992 28,394 
i Michigan 1,203 vi } 124 Total proved reserves as of Dec. 31, 1949 180,381,344 
” Mississippi. . 56,407 2,040) 100 2,650 ‘ie peta a as 
¥ Mont m1 31 44 ‘ sions and revisions of previous 
ViOntana »,4 J ) 92 
ae pba * . re estimate 9,772,381 
q — os. rie i" Pha ; 140 4.965 New reserves discovered in 1950 2,877,351 
ew Mexico 5,719 lids 1.340 965 Net changes in “‘stored gas” during 195( 54 3 
a4 Ohio 1670 108 2 102 \ anges in ‘‘stored gas” during 1950 54,301 
s Oklahoma 234,030 G1,897 4,022 20,946 Total proved reserves added and net 
_Pennsylvania..; | 2,643 _ 135 sete sy at hanges in “‘stored gas” during 1950 12, 104,033 
a 143 on 143,190 188 lotal proved reserves pe eae B nes 31 
tah ae he os Rat. 1949 and additions during 1950 192,485,377 
West Virginia..| 12,831 634 re “ Deduct preduction during 1950 5,892,678 
i Wyoming 43,863 6,636 1,512 
*M) llaneous Q y ? 
, t Miscellaneous “ “ Total proved reserves of natural gas as of 
M = =—Tayaer s Ss 3 = December 31, 1950 185,592,699 
- Total 3,729,012 707,879 58,183 227,411 4 267 3 | 2,372,18 691,147 1,204,3 
~ 
a Ir » in natural gas reserves during 
° 3,211,388 
N * Includes off shore reserves. , ad 
im t Not allocated by types but occurring principally in the column show: 
t Includes Alabama and Florida 
Estimated Proved Recoverable Reserves of Natural Gas in the United States, by States 
Source: American Gas Association 
5 (Millions of Cubic Feet—14.65 psia, at 60° IF. 
t 
CHANGES IN RESERVES DURING 1950 RESERVES AS OF DECEMBER 31, 1950 (b 
Total 
“ b) Dis- Columns 
coveries of c 7+8+9 
~* (b) | New Fields | Net Change + 10, also 
Reserves (b) and in Columns h 
as of Extensions | New Pools | Under- d 1+2+3 e Under- 
Dec. 3 and | in Old ground | Net 1 less Non- f g) ground 
1949 Revisions Fields Storage | Production | Column 5 Associated | Associated Dissolved Storage 
1 (2) (3) ) | 6 (7 8) 9 “(10 
Arkansas 874,190 | 65,072 23,129 540 907,593 450,935 157,869 296,789 | 2,000 
California (i 9,991,635 225,279 71,840 4,028 9,760,386 2,702,746 2,286,788 | 4,751,893 | 19,159 
Colorado. 1,227,095 ) 134,453 41,426 0 1,115,473 474,704 | 33,528 | 607,241 | 0 
[Illinois . 233,192 26,774 5,700 0 5,773 229,893 5,643 | 15,000 | 209,250 0 
Indiana 25,200 | 6,720 4,920 750 6,400 31,190 | 4,000 | 5,000 | 21,440 | 750 
Kansas 14,089,560 64,729 | — 153 393,968 13,790,834 | 13,381,105 | 152,189 228,239 29,301 
Kentucky. 1,349,397 49,294 8,200 | ( 908 75,400 1,330,583 | 1,254,997 | 0 64,000 | 11,586 
Louisiana (i 26,687,811 2,010,120 | 751, 133 | 0 915,798 | 28,533,266 | 22,477,745 4,162,574 1,892,947 0) 
Michigan . 214,911 |“—) 14,820 2'741 | 10,528 | 18,286 | 195,074 121,867 0} 40,906 aaa 
Mississippi 2,528,969 130,470 | 5,030 | 0 | 145,263 | 2,519,206 1,772,969 | 410,436 | 335,801 | 
Montana. . 803,471 | 34,951 0 2,402 | 43,463 | 797,361 722/647 44,799 25,421 | 4,494 
Nebraska. . 8,063 9,028 28,073 | 0 | 1,058 44,106 14,886 21,213 8,007 0 
New Mexico 6,241,003 | 866,625 124,404 6,883 | 248,245 6,990,670 78,: 2,098,103 896,210 18,086 
New York 66,685 200 0 1,094 3,200 64,779 f 0 595 | 10,809 
Ohio j 38,751 7,900 6,840 47,200 658,862 530,348 | 0} 34,500 73,814 
Oklahoma 486,813 | 121,163 8,250 607,918 11,634,287 7,509,209 | 1,011,782 3,088,927 | 24,369 
Pennsylvania 621,680 31,000 50,000 \(—) 509 75,000 )27,171 528,569 0 | 40,750 | 57,852 
Texas (i). 99,170,403 | 5,055,893 | 1,557,691 | 490 3,380,400 | 102,404,077 71,529,387 17,646,015 | 13,228,185 | 490 
Uteh.... 65,577 8,196 | 15,112 0 4,133 | 4,752 76,331 | 0 | 8,421 | 0 
West Virginia 1,715,233 | 105,152 21,750 | 13,540 205,000 | 1,650,675 1,513,009 | 0} 81,500 56, 166 
Wyoming 2,173,677 | 96,631 2,749 220 78,288 | 2,194,989 1,481,156 128,456 | 584,864 513 
Miscellaneous (a 15,042 9,956 4,030 0 1,556 | 27,472 24,356 0 | 3,116 | 0 
Total 180,381,344 9,172,381 2,877,351 54,301 | 6,892,678 | 185,592,699 | 130,628,455 28,173,752 26,488,802 | 341,690 
(a) urn Nias: Florida, Maryland, Missouri, Nerth Dakota sel V irginia. (b Exe ludes gas lowe due to oneal gas as liquids recovery. (c) The net difference between gas 
stored in and gas withdrawn from unde rground storage reservoirs. ) Net production equals gross withdrawals less gas injected into underground reservoirs; changes in underground 
storage are excluded. December production estimated occ: asionally. (e) Non-associated gag is free gas not in contact with crude oil in the reservoirs. (f) Associated gas is free 
ay in contact with crude oil in the reservoirs. ¢) Dissolved gas is gas in solution with crude oil in the reservoirs. (h) Gas held in underground reservoirs for stor: uge purposes only. 
(i) Includes off-shore reserves 





66 « Current Outlook Section 


WORLD OIL « April, 1951 








ye 





Ar 





yed 


o44 


7 





another story of 


/ 


/ 


/ / / ( 
/ 
lf] |) YX ; 














This pumping station south of Houston, Texas, operated by a 
major pipe line company is utilizing ELECTRIC POWER to its 
advantage. The terminal has three 600 H.P. motors, 44 electric 
booster pumps, 46 electric valves and 44 electric sump pumps. 
This is one of many such stations operated efficiently and at 
low cost by ELECTRIC POWER. Call the Power Engineer of 
your nearest Electric Power Company for facts of how ELEC- 
TRIC POWER can result in lower power costs for you. 


Petroleum Electric Power Association 






ORGANIZED IN THE INTEREST OF GREATER SERVICE TO THE PETROLEUM INDUSTRY 


YUR NEAREST ELECTRIC SERV f OMPANY FOR MORE FACTS i 


DR ADDRESS YOUR REQUEST TO | BOX 131, DALLAS, TEXAS j | \ 
pam 
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there has been progressive divergence 
from that prewar pattern for re- 
serves, with substantially less being 
proved up per barrel produced, and 
with this result accompanied by 
sharply increasing imports. Before the 
war, U. S. production not only 
equaled domestic requirements but 
also supplied some export demand, 
with exports exceeding imports. 
Since the war, the U. S. in 1947-1948 
changed from net exporter to net im- 
porter, and in 1950 it was net im- 
porter of 198,114,000 barrels, besides 
producing from domestic reserves 2,- 
171,187,000 barrels, according to 
API-AGA figures herewith. Adding 


these figures, the supply required to- 


taled 2.369.301.000 barrels. and on 
prewar basis, all this would have 
come from U. S.. reserves, which 


should have been 14 times this annual 
withdrawal, therefore totaling 33,- 
170,214,000 barrels. 

Similarly, if new reserves had been 
proved up during 1950 on the basis 
of 1.77 barrels for each barrel of the 
2,369,301,000 barrels required for the 
year’s use, the total proved up would 
have been 4,193,663.000 barrels. The 
3,328,747,000 barrels actually re- 
ported to have been proved up rep- 
resented only 1.40 barrels for each 
barrel required (production plus net 
imports) and were equivalent only to 
1.53 barrels proved up for each barrel 
actually produced (disregarding net 
imports). 

It is noteworthy, that the 
above figures include all liquid hy- 
drocarbons, and that data on crude 
only would make a poorer showing 
than those totals, as the over-all re- 
sults were improved somewhat by 
exceptionally large proving-up of re- 
serves of natural gas liquids. 

The fact that U. S. reserves are 
now several billion barrels “deficient” 
reflects under-finding for about a 
decade and helps to explain if not 
justify present relatively large im- 
ports. It is significant also that this 
deterioration of the U. S. position on 
reserves has occurred in spite of the 
setting of new records in recent years 
in footage drilled and in completions 
of total wells, oil wells, and wildcats. 


too. 


The never-ceasing increase in oil 
use threatens to exceed conclusively 
the possibilities of oil finding in the 
U. S. and leave no alternative but to 
step up imports. Certain promising 
areas such as the tidelands may help 
to keep the country self-sufficient in 
oil for a while, but on the other hand, 
they may be needed merely to help 
maintain even the prevailing rela- 
tively high rates of oil finding, with- 
out making possible an improvement 
on these rates. 
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Professional Engineers 

® CONTINUED FROM PAGE 62 
agent. (This point allowed, and its 
rights assured. ) 

Point 2. No professional employe 
or group of professional employes 
should be forced to affiliate with or 
become members of any bargaining 
group which includes non-profes- 
sional and professional employes or 
to submit to representation by such 
a heterogeneous group or its desig- 
nated agents. (This point also al- 
lowed, as evidenced by Section 9 (b), 
which guarantees professional em- 
ployes the right to have unions of 
their own if they care to do so. 
This is particularly important be- 
cause it provides that any group 
of professional employes in any place 
of employment may decide by a ma- 
jority vote whether or not to form 
their own bargaining group, join with 
other bargaining groups, or refrain 
from action if they prefer to do so. 

The third and final point which 
concerns joining a union as a condi- 
tion of employment is possibly the 
most questionable. The bill does for- 
bid the “closed shop,” but allows a 
“union shop” under certain restric- 
tions. There is no valid requirement 
that a person be a member of a labor 
organization to obtain employment. 

Section 8 (a) stipulates: 

“An employe may make an agree- 
ment requiring membership in a labor 
organization, as a condition of em- 
ployment on or after the 30th day 
following the beginning of the em- 
ployment if the labor organization is 
the representative of the emploves 
and a majority of the employes eligi- 
ble to vote in the election have voted 
to authorize the labor organization to 
make such an agreement.” 

There is further provision that 
membership in the labor organization 
may not be denied to any person ex- 
cept for failure of the employe to pay 
his dues. This phase is also ques- 
tionable. 

The profession did make a substan- 
tial gain under the Taft-Hartley Act. 
Those familiar with legislative proces- 
ses know that laws are the product of 
“sive and take” between divergent 
viewpoints. The success or failure of 
any law lies not in the words used, 
but in the day-by-day application of 
those words to actual facts and cases. 

Shortly after the last presidential 
election, when it appeared that the 
Taft-Hartley Act might be drastically 
changed or repealed, the Board of 
Directors of the National Society of 
Professional Engineers, at a meeting 
in Oklahoma City, approved a two- 
part statement of labor policy: 


(1) That the individual responsi- 
bility and independent judgment re- 
quired of a professional engineer is 
incompatible with the regimentation 
fundamentally inherent in unioniza- 


tion; and (2) that the National So- 
ciety of Professional Engineers  be- 
lieves the provisions of the 'Taft-Hart- 
ley Act which apply to professional 
employes should be utilized by regis- 
tered professional engineers as a 
means of avoiding regimentation into 
unions.” 

The Taft-Hartley Act has been in 
effect more than three years. Prob- 
ably no statute in recent history has 
been the subject of such intensive and 
bitter debate. It has been analyzed 
in newspapers, magazines, legal jour- 
nals, private publications, and official 
documents, argued at length in pub- 
lic forums and private meetings, and 
was a major point of controversy in 
a presidential election. 

The National Society of Profes- 
sional Engineers has maintained con- 
stant vigilance on all moves designed 
to repeal or emasculate the rights 
achieved by the professional employe 
and, through its Legislative Commit- 
tee, has presented its cdse to members 
of the Congress during debate on the 
Taft-Hartley Act, with success. 

Engineers, however, must not be- 
come overconfident, and through such 
organizations as the American So- 
ciety of Professional Engineers and 
similar groups they should maintain 
constant vigil. so that rights won in 
the field of labor relations will be 
neither abrogated nor entirely lost in 
the political scuffle. 
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. applying pressure until 7” 
Misc rupture occurs, to check actual rupture 
pressure against rated pressure of each disc. 


the BS&B factory .. 











Money Can't Buy 
» A Complete Lot! 















... because a generous, scientific sample of 
SAFETY HEAD discs is ruptured at the factory 
to assure you of precision pressure protection. 
This is only one of many checks developed 
through BS&B’s long experience in the exclu- 
sive manufacture of these versatile over- 
pressure relief devices. You can rely on 
SAFETY HEADS for instant, accurate action 


when needed! 


No other relief device acts as quickly... 
full pipe-size opening afforded after disc rup- 
ture. If you have equipment under pressure, 


you need SAFETY HEADS! 


Write today for free catalog, complete 
details. Ask about a free analysis of your 


pressure problem by a BS&B Engineer. 


BLACK, SIVALLS & BRYSON, INC. 


Adv. Dept. Rm. 25B 7502 East 12th Street 
Kansas City 3, Missouri 














More U. S. Od Finding Needed 


N anticipation of the annual meet- 
Tine of geologists, paleontologists. 
and geophysicists at St. Louis, April 
23-26, it is appropriate to point out 
how vital a role these men play in 
keeping the oil industry going and 
thereby in keeping the oil-propelled 
American economy functioning. Oil 
makes the wheels turn for military ac- 
tivities, defense production, and thou- 
sands of essential civilian pursuits. If 
the supply of oil lagged, so would all 
these activities. So that the supply will 
not fail, there must be an incessant 
finding and developing of new re- 
serves. 

Annual oil finding cannot let down 
or even stay constant but must always 
increase, because oil use continues to 
grow, requiring greater production 
and ever-increasing reserves to draw 
upon. Proving up new reserves is like 
putting gasoline in a tank supplying 
a constantly increasing number of cus- 
tomers. Larger or more loads of gaso- 
line must be put into the tank, lest it 
run dry, as sales increase, and _ in- 
creasing volumes of reserves must be 
proved up, lest they be inadequate. as 
oil use grows. 

It now is evident, though this fact 
still is not generally recognized. that 
in order for the U. S. to be self-suffi- 
cient in petroleum and not depend on 
imports, it would be necessary to prove 
up each year at least 134 barrels of 
new U. S. reserves for every barrel of 
oil consumption during the year. 
Though the U. S. oil industry has not 
realized this was necessary, it actually 
was doing exactly this throughout its 
history until the country entered 
World War II. (See reserves article 
in this issue, page 64.) In recent years. 
this ratio of 134 barrels found for | 
barrel produced has not been fulfilled. 
and as proof that this has meant defi- 
cient oil-finding, there has been a phe- 
nomenal increase in petroleum im- 
ports, which recently went above | 
million barrels per day. Though ex- 
ports amount to about 250,000 bar- 
rels per day, the U. S. is net importe: 
of about 750,000 barrels daily. which 
is needed to supplement domestic pro- 
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duction in meeting U. S. needs. Be- 
fore World War II, the U. S. was a 
substantial net exporter, supplying 
from domestic reserves not only do- 
mestic requirements but also consider- 
able net exports. 

As pointed out in the above cited 
article on reserves. if oil-finding had 
continued in recent years to follow the 
prewar pattern, the U. S. now would 
have about 33 billion barrels of proved 
liquid hydrocarbon reserves, or about 
314 billion more than the 29! bil- 
lion actually held. Similarly, the in- 
dustry would have proved up during 
1950 about 4.2 billion barrels of new 
reserves or nearly | billion more than 
the 3.3 billion actualy proved. Caused 
by ‘ever-expanding oil use and ever- 
diminishing undiscovered oil resources. 
the “deficiency” of U. S. oil finding 
in recent years has occurred in spite 
of vigorous exploration and the setting 
of new records in footage drilled and 
in completions of total wells. oil wells, 
and wildcats. 


Dependent on Imports 


What has been pointed out above is 
of much significance to petroleum ex- 
ploration scientists, oil company exec- 
utives, the U. S. petroleum industry, 
and the American people. The U. S. 
has come to the point where it is no 
longer self-sufficient in oil and is de- 
pending substantially on imports. The 
domestic industry still is finding and 
developing vast amounts of new re- 
serves, but with oil use knowing no 
hounds, even these large amounts of 
new reserves are not wholly adequate. 

Unless U. S. oil requirements are to 
be met in still higher proportion by 
imports, the proving up of domestic 
reserves must be stepped up from re- 
cent rates, as high as they have been. 
Henceforth, more than 4 billion bar- 
rels of new reserves must be proved 
up per year to avoid increased de- 
pendence on imports, and this require- 
ment will rise further as oil use grows 
still larger. 

That is not an impossible goal. as 
indicated by the fact that 4.2 billion 


barrels of new reserves actually were 
proved up in 1948. However, that was 
the only year on record for more than 
+ billion barrels proved up, and the 
difficulty of proving up reserves at 
such rates is attested by the actual 
finding of only 3.6 billion barrels in 
1949 and 3.3 billion in 1950, despite 
record breaking drilling and wildcat- 
ting. 

If domestic producers are to boast 
that they can keep the nation inde- 
pendent of foreign sources, they must 
do at least as well henceforth as in 
1948 and better than in 1949 and 
1950 in proving up new reserves. ‘They 
must drill even more wildcats and de- 
velopment wells than those with which 
they have been setting records. 

Where the wildcats should be drilled 
will have to be decided with the ad- 
vice of the geologists and geophysi- 
cists. In present circumstances, those 
men have a heavy responsibility. There 
is need for oil not only from their best 
prospects but also from prospects con- 
cerning which they are less confident. 
They must deal increasingly with mar- 
ginal prospects and seek better under- 
standing of them. They must find 
more oil in spite of scarcity of first 
class prospects, and must do so with- 
out running up prohibitive costs. 

Always present will be the shadow 
of tankers bringing in foreign oil. U.S. 
oil must be found in large volume, but 
it must be found at justifiable cost. as 
determined by the competition of oil 
from other countries. 

Some prominent geologists have 
called upon their professional col- 
leagues to use more imagination and 
be bold and original in their thinking 


in an effort to increase oil finding. . 


Others have urged management to 
broaden the concept of necessary wild- 
cat drilling, contending that more 
wildcats can be expected to result in 
more oil finding. 

These things and any others that 
will stimulate U. S. oil finding are 


highly desirable. The country needs 


new reserves, and any contribution to- 
ward proving them up is a valuable 
service. 
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The geologist must open his imagination and 
locate wildcats in areas where present trap- 
finding tools work poorly. 


By IRA H. CRAM 


Vice President 
Continental Oil Company 
Houston 


THE FUNDAMENTAL prin- 
ciples we have learned about 
the discovery of oil are reiter- 
ated with a frankness that will 
cause the reader to take stock 
of his own position. These prin- 
ciples center around our expe- 
riences in the past on which we 
base our current thinking about 
oil traps. We know now how 
little we knew yesterday, and 
it is in this vein that the author 
makes a plea for greater imagi- 
nation on the part of the geolo- 
gist in finding more excuses to 
drill a larger number of wildcat 
wells. 
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ACK in 1924 when the popu- 
lar geologic tool was the plane 
table and alidade, the old- 

timers confessed that the geological 
profession was all but dead. When 
they heard that the torsion balance 
detected the Nash Dome and that 
Orchard Dome was discovered by the 
refraction seismograph in this same 
year of 1924, they were sure that 
geology was dead. Two new tools 
were added to their kit and they did 
not appreciate the gift! 

Since that time geology and geo- 
physics and all exploration, develop- 
ment and _ production technology 
have advanced on a broad front. 
Without such advances, the discovery 
in this period of approximately 85 
percent of all crude oil and natural 
gas discovered since the birth of the 
petroleum industry would have been 
impossible. The U. S. and the world 
have acquired an insatiable thirst for 





petroleum products and we now have 
to find enough reserves to support an 
annual production in excess of 2 bil- 
lion barrels of crude and 6 trillion 
cubic feet of gas, and the economists 
only argue as to how much more we 
shall have to find the next year and 
the next. 

Have we learned enough to get the 
job done? It is well to take inventory 
of what we know today that will 
enable us to maintain and improve 
our performance tomorrow. There 
can be no argreement on the relative 
value of what we have learned. What 
impresses one as a great truth may 
seem unimportant to others. How- 
ever, those exploratory concepts that 
appear most useful as we tackle the 
future, will be pointed out. 

We have learned that the geology 
of the earth’s epidermis as revealed at 
the surface is not necessarily indica- 
tive of the stratigraphy and structure 
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of the deeper beds. Buried hills, reefs, 
formations that do not outcrop, great 
changes beneath unconformities, to 
mention but a few of the surprises 
revealed by drilling, have revolution- 
ized geologists’ concepts of the non- 
mountainous areas. No one geologist 
and no group of earth scientists have 
adequately digested and interpreted 
the maze of available data. That 
would take infinite wisdom and at 
least a 36-hour working day for many 
more earth scientists than now exist. 
Nevertheless, understanding of the 
subsurface has been enormously im- 
proved and every well drilled presents 
a chance of further improving such 
knowledge. 

It has been learned that every im- 
portant oil or gas accumulation oc- 
curs in a trap, be it structural or 
stratigraphic, in marine or nonma- 
rine sediments of ages ranging from 
Cambrian to Pleistocene. And we 
have learned that we still have not 
seen all the types of traps that can 
hold oil. 


With our greatly improved knowl- 





edge of underground geology we are 
now much less certain than formerly 
that we know where the oil isn’t. Re- 
member the fictitious fences we used 
to concoct? No oil west of Range 8; 
no oil south of a certain river; or no 
oil in the Tertiary Wilcox. Remember 
those who would drink all the oil 
found in Giles County? The clan of 
oil drinkers has all but disappeared! 
Along with the knowledge that we 
don’t know for sure where the oil 
isn’t, it has been learned that no tool 
is the answer, that no tool is fool- 
proof, that each tool has its own 
place, and that the next great oil 
field may be detected by a surface 
geologist rather than an expert using 
the latest gadget. Having become less 
certain that we can spot dry terri- 
tory, we have put ourselves in the 
right frame of mind to discover oil. 
We have become optimists in varying 
degrees. 

We have learned that discovery, 
although a venture in geology, is also 
a venture in cooperation. As a group 
we understand pretty well the inter- 


The geophysicist’s vision has opened new avenues for the geologist. Exploration in the open waters 
of the Gulf is an accomplished fact, and is furnishing the geologist with new information. 
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relations of men in the production 
business. The geologist, geophysicist, 
petroleum engineer, reservoir engi- 
neer, land man, driller, production 
man, etc., are all interdependent and 
each learns from the other valuable 
information that enables him to give 
a better account of himself. Don’t be 
surprised if a geologist tomorrow puts 
his finger on a great oil field by vir- 
tue of some concept obtained from a 
reservoir engineer. 


Conservation Vital 

We have learned that conservation 
is a must. Remember the oldtime pro- 
duction man who claimed that shut- 
ting in or pinching back a well would 
ruin it? He has joined the ranks of 
the oil drinkers! Statesmen, geologists, 
engineers, production men and sound 
management have cooperated to im- 
prove conservation practices continu- 
ally, thereby minimizing waste and 
guaranteeing the recovery of an ever 
increasing percentage of the hydro- 
carbons discovered. Then, too, the 
relative economic stability engendered 
by sound conservation practices fos- 
ters a more continuous stream of 
exploratory effort resulting in| more 
discoveries and reserve productive 
capacity. 

We have learned that the petro- 
leum industry is interested in geolo- 
gists, geophysicists and others con- 
cerned with exploration only to the 
extent that they find oil and gas. 

We have learned that the object 
of all geophysical investigations and 
most geological work is to find ex- 
cuses to drill wildcat wells. 

This recitation of the few princi- 
ples we have learned is so short as to 
be frightening to the timid soul. Is 
there not something more encourag- 
ing in the picture? There is, and it 
has to do with excuses to drill wild- 
cat wells. 

The solution to the problem of fu- 
ture discovery lies partly in research, 
and the industry recognizing this is 
spending millions of dollars each year 
in production research. Perhaps this 
research will develop a new finding 
tool that will make our job easier, but 
we cannot depend upon such a de- 
velopment. We CAN depend upon 
careful and imaginative interpreta- 
tion of facts both old and new re- 
vealed by present tools if we follow 
up such interpretations with a great 
deal more wildcat drilling. Most of 
the geological or geophysical anom- 
alies we now know about or can find 
by conventional means will eventually 
be drilled by someone, and a certain 
number of discoveries will result. 

But what about the areas where 
our present trap-finding tools work 
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poorly or not at all? What about the 
somewhat structureless areas where 
stratigraphic traps may exist? Are 
we going to depend upon the random 
wildcatter to find the oil for us in 
these areas? Is there not a tool that 
will crack these areas? I think there 
is—the geologist’s imagination fol- 
lowed by the drill. 


Courage to Act 


Geophysicists and others have im- 
aginations too, but by training and 
experience the geologist is best fitted 
to piece together the often scarce 
facts regarding the earth and to use 
his imagination when facts are not 
obtainable on a reasonable basis. In 
the hands of an imaginative explorer 
these few facts turn into a prospect 
worth drilling. We only have to fol- 
low through and drill these imagina- 
tive prospects in order to pave the 
way to discoveries in the troublesome 
areas referred to. Some of these im- 
aginative wildcats will be merely holes 
for information which may lead to 
additional drilling and eventually to 
discovery. The net result of all of 
them will be a substantial addition to 
the nation’s production and proved 
reserves, for unquestionably a high 
percentage of the nation’s undiscov- 
ered reserves lies in these more or less 
blind areas. Do I have too much 
faith in the minds and courage of 
men? I do not see how it is possible 
to have any less faith when one 
studies objectively the history of dis- 
covery and the petroleum industry. 
Men of imagination and courage 
drilled imaginative wildcats which 
found petroleum before I heard the 
word geology. Imaginative wildcats 
are old stuff. I am merely asking the 
ecologist to unshackle his mind and 
to blaze some NEW trails so that he 
recommends more and more drilling 
of unorthodox prospects whether they 
be in the wide open spaces or within 
the shadow of an oil field. At the 





The geologist at work in the field gathering data that will enable him to locate possible oil-bearing 
structures. 


same time I ask his superior officers 
to follow through and drill an in- 
creasing percentage of the wells he 
recommends. 

In stressing the finding of more 
excuses to drill wildcat wells by de- 
pending more upon their heads than 
upon their gadgets, I am not advo- 
cating any relaxation in the efforts 
of geologists and geophysicists to ob- 
tain more and more facts. Neither 
am I advocating a less scientific ap- 
proach to the discovery of oil. It 
might be argued that it is more scien- 
tific because it stresses the use of the 
scientific mind. Then, too, there is 
something to the thought that the 
profession of petroleum geology has 
matured and produced a supply of 
geologists whose judgment can_ be 
relicd upon in the absence of proved 


tout the rtuthor 


Columbia 
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IRA H. CRAM, 
Minnesota with post-graduate work at Minnesota and 
University, was 
charge of exploration for Continental Oil Company in 
January, 1949. He was formerly manager of explora 
tion for The Pure Oil Company at Chicago, and had 
worked for Pure 23 years in various positions within 
the geological department. He was elected president 
of the American Association of Petroleum Geologists 
in 1944 and has been active in AAPG affairs since. In 
1938 he was elected AAPG’s secretary-treasurer. 


a graduate of the University of 


made vice president in 


closed contours, for example. The 
geologist has to carry the ball in 
recommending the drilling of the 
imaginative wildcats. Certainly we 
cannot saddle his supervisors with the 
job of imagining what the geologist 
is imagining. If there are those who 
prefer to say the geologist is guessing 
rather than imagining, let them ask 
the question: Who is most capable of 
guessing the answer to a question in- 
volving the earth? There can be only 
one answer—-the geologist. 
Imagination and the drill make a 
pretty potent team, and the team is 
at work doing rather well if my 
analysis of the forces behind the ex- 
ceptional discovery rate since 1944 is 
correct. The results of this period 
were achieved without the develop- 
ment of a new trap-finding tool un- 
less one considers the various logging 
devices as such tools. We merely im- 
proved the old instruments, acquired 
greater skill in interpreting the meas- 
urements provided by the instru- 
ments, further developed certain 
ecologic concepts such as the reef con- 
cept, used a lot of imagination and, 
most important, drilled an increasing 
number of wildcat wells. Had we 
adhered to the rigid specifications for 
excuses to drill prevalent in the pre- 
World War II! period many of the 
wildcats would not have beeen drilled 
and many of the discoveries would 
not have been made. And who knows 
how many of the dry wildcats drilled 
during the period furnished clues to 
even more important discoveries ? 
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EOPHYSICS is the physics 
c. of the earth—of the rocks 

and soils and seas; and of the 
air that blankets the earth’s surface. 
In short, geophysics is the physics of 
our environment. As such, it is as 
varied as our environment. 

In one way or another, as might 
be expected of something so closely 
related to our environment, geo- 
physics exerts a profound influence 
on our daily lives. Meteorology, for 
example, is one of the science’s most 
familiar branches. Using scientific 
methods and devices, weather men 
are able to predict, with fair accu- 
racy, whether the next day or so will 
bring rain, snow, storms, or fair skies 
—and we can make our plans ac- 
cordingly. 

Another branch of geophysics, not 
quite so well known but equally im- 
portant to our lives in a more indirect 
way, is oceanography. A study of the 
ocean’s currents and character is vital 
to our seafood supplies, our marine 
transportation systems, and our 
knowledge of the why’s of climate. 
The sea is a fruitful source of many 
raw materials, such as salt and mag- 
nesium. 

The least familiar branches of geo- 
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physics are most important in the 


search for oil. These include seis- 
mology (the study of earthquakes), 
geodesy (the study of the earth’s 
shape), and terrestrial magnetism. 
From these branches, geophvsicists 
have developed the seismic, gravity, 
and magnetic methods of searching 
for oil. 

In the search for oil, geophysics is 


ABOVE. Costs in geophysical surveys in swamps 
and inaccessible areas have been greatly re- 
duced and the speed of the survey increased 
through the use of such devices as the heli- 
copter and improved marsh buggies. 
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a vital division of petroleum geology. 
It is distinguished in this service by 
its use of precise physical measure- 
ments to obtain data, and by the use 
of mathematical methods in trans- 
lating those data into geological 
terms. The mathematical methods, of 
course, are only aids; useful inter- 
pretations can be based only on 
sound geological theories, skillfully 
and intelligently applied. 

In petroleum prospecting, geophys- 
ics is a very young art, scarcely 30 
years old, but it has been successfully 
applied to prospecting for other min- 
erals for more than 100 years. The 
most important iron ores are mag- 
netic, hence it is not surprising that 
early attempts were made to find iron 
ore by its effects on the magnetic 
compass. The earliest successes were 
in Sweden. Applying the theory of 
electrical batteries composed of cop- 
per and zinc to the search for copper 
ores was equally obvious. As has so 
often happened in exploration geo- 
physics, these two techniques are fre- 
quently useful in the search for ores 
which produce neither magnetic nor 
electric effects but which for geologi- 
cal reasons occur at the same place 
as less valuable ores which do pro- 
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duce such effects. This principle of 
indirection is most important in ex- 
ploring for oil. No geophysical pros- 
pecting method is based on making 
physical measurements which are ap- 
preciably affected by the presence or 
absence of oil. In every case, the 
geophysical prospecting method is 
based on physical measurements 
which locate subsurface structural or 
stratigraphic conditions that on the 
basis of current geological theories 
are favorable for the occurrence of 
oil deposits. 

For example, the earliest successful 
petroleum geophysics exploration in 
the U. S. was the Nash salt dome in 
Fort Bend County, Texas. This struc- 
ture was found in 1924 by the torsion 
balance, whose measurements depend 
on the variation of the density of the 
subsurface materials. Since rock salt 
has a different density from the nor- 
mal near-surface materials and, since 
ecological theory then considered salt 
domes good prospective oil traps, it 
was sound practice to apply the tor- 
sion balance to the search for oil-rich 
salt domes. The numerous salt domes 
and the billion barrels of oil found as 
a result of the use of the torsion bal- 
ance justify the geological theory and 
the geophysical application of that 
theory. 

Earthquake seismologists long ago 
discovered that elastic waves travel 
through different earth materials with 
different velocities. From this dis- 
covery, they developed theories and 
made measurements which allowed 
them to determine much about the 
internal constitution of the earth. 
Several geologists and geophysicists 
proposed that small scale, man-made 
earthquakes be applied to explora- 
tion problems. L. Mintrop was the 
first to apply this technique com- 
mercially. One of his crews was re- 
sponsible for the seismic work which 
led to the first discovery by this 
method in 1924 at Orchard, also in 
Fort Bend County. Here again the 
salt dome theory, and the known 
fact that the velocity of seismic waves 
are very high in rock salt, led to a 
successful application and interpreta- 
tion of ge ophysical measurements. 
This early seismic work involved the 
use of distances as great as five to 
ten miles between the shot point, 
where the seismic waves were gener- 
ated, and the points where they were 
recorded. The waves traveled along 
paths which were never far from 
horizontal, penetrating to a makxi- 
mum depth of approximately a fifth 
of the horizontal distance. An unfor- 
tunate consequence was that the only 
structures that could be found were 
those which were shallow, large in 
horizontal size and in vertical relief, 
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Today's geophysical methods involve the best in instrumentation but the principle remains the 
same. Here is part of a modern seismograph unit, showing the shot hole drill rig at left, water 
truck, explosive truck, and a recording truck. 


and which involved substantial dif- 
ferences in materials. The limitations 
of this, the refraction method, en- 
couraged the development of another 
seismic method, the reflection method, 
which has proved to be far superior 
in most areas. By 1930, clear-cut suc- 
cesses were demonstrated at Seminole 
and in a few years the reflection 
method almost completely replaced 
the refraction method and far ex- 
ceeded the gravity method both 
extent of use and number of suc- 
cesses. 

No accurate figures are available 
on the cost of the geophysical work 
done in the U. S. The cost of the 
seismic work is probably above $750 
million and the cost of the gravity 
work above $100 million. These are 
direct costs including none of the 
subsequent leasing and drilling costs 
which are many times as great. Lahee 
in his annual AAPG review of ex- 
ploratory drilling defines a “new-field 
wildcat” as a well drilled in an effort 
to find a new field on a structure or 
in an environment which was never 
before productive. His figures for the 
six-year period 1944-1949 show that 
23 percent of all new-field wildcats 
were drilled on geophysical prospects 
and accounted for 44 percent of the 
discoveries. During this period 18 
percent of the new-field wildcats on 
geophysical prospects were successful, 
compared with 4 percent successes 
for those based on non-technical ad- 
vice. It can readily be seen that a 
very large fraction of the petroleum, 
so vitally needed by our mechanical 
civilization in peace as well as in war, 
is a result of successful geophysical 
prospecting. To a surprising extent, 
our economy is built on geophysical 
prospecting. It requires no gift of 
prophecy to foresee that in the next 
decade this dependence will become 
even greater. These statistics show the 


extraordinary acceptance of the geo- 
physical prospecting techniques. Even 
more remarkable has been the ac- 
ceptance during the past 15 years 
of the well-logging techniques which 
apply geophysical measurements to 
bore holes. At the present time a con- 
servative estimate is that more than 
90 percent of all wells drilled have 
some type of geophysical log made in 
them. The electrical logs represent a 
major portion of these, but radioac- 
tivity and other types of logs are run 
in a large fraction of the wells. 

The tasks of the geophysicists to- 
day are not easy. Most of the land 
areas within the U. S., which are 
now considered likely to supply sub- 
stantial amounts of petroleum, have 
been explored by one to a score of 
geophysical crews. The only excep- 
tions are areas where conditions of 
terrain or ownership have discouraged 
repeated prospecting. It is fair to 
say that in most areas the geophysi- 
cist is searching for a second crop of 
prospects. Unfortunately, prospects 
do not grow in a year like cotton or 
a decade like pine trees. They re- 
quire millions of years. The geophysi- 
cists’ second crop, then, must be 
harvested by finding prospects that 
were missed before. These prospects 
contain vast quantities of petroleum. 
The most conservative estimate is 30 
billion barrels—a prize well worth a 
vigorous effort. 

Current techniques of geophysical 
prospecting will require only added 
cost in manpower and transportation, 
plus ingenuity, to conquer the conti- 
nental shelves, the swamps and other 
inaccessible areas. The question is, 
can they find the second crop? Can 
they find the structures with such 
low relief that previous efforts have 
failed to detect them? Can they find 
the stratigraphic traps, where the 
geophysical indications are far more 
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subtle than on the large structures 
that have been the mainstay of the 
geophysicist in the past? Will they 
provide the clues necessary to find 
reservoirs deeper or shallower than 
current production? There can be no 
doubt that for some time to come the 
answers will be “Yes,” if we are pre- 
pared to pay the price. What shall 
the geophysicist do to hold this price 
to a level that will not be prohibitive ? 

In the. closing days of World War 
II, as the curtains of military secrecy 
began to dissolve in some fields, the 
glimpses of the technical wonders 
disclosed led many members of the 
oil fraternity to expect miracles in 
prospecting methods. Surely the gad- 
gets that could find a single plane 
50 miles away or a submerged sub- 
marine would be able to ferret out 
the buried treasures of oil. Actually, 
the directly applicable devices can be 
counted on the fingers of one hand. 
Moreover, they brought about no 
revolution. ‘They have been very help- 
ful in special circumstances, but 
nothing more. The airborne magne- 
tometer permits extraordinarily rapid 
reconnaissance of an area without 
regard to the type of terrain. It is 
equally rapid over prairie, swamp, 
thicket or sea. It gives worthwhile 
information, but pinpoints no_pros- 
pects. The helicopter is a blessing to 
the geophysicist working in_ the 
swamps. It cuts his costs. It speeds 
his work. It eliminates much _ back- 
breaking effort. But it finds no oil 
that the man afoot or riding the 
marsh buggy would not have found 
at higher cost. Radar, Shoran and the 
other radio-surveying techniques went 
far toward making the offshore pros- 
pecting campaign a technical success 
and are essential to airborne work. 
Geophysical data have no value un- 
less it is known at what points the 
measurements were made. These sur- 
veying techniques can well be called 
indispensable, but they are only sur- 
veying devices. 

It is possible that the development 
of some revolutionary geophysical 
technique will be successful in the 
future. Research directed toward this 
end is well justified. But can we gam- 
ble our future on inventions which 
have not yet been conceived and may 
never be? Obviously not. What al- 
ternative course must we follow? 

The answer must take into ac- 
count the quantitative nature of geo- 
physics and the indirectness of its 
search for oil. The physical measure- 
ments involved in geophysical pros- 
pecting do not find petroleum directly 
but instead find the prospects which 
current geological theories consider 
likely to be productive. Continued 
research and development will pro- 
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vide the necessary improvement in 
the quantitative aspect of geophysics, 
if that research includes basic prob- 
lems as well as instrumentation. But 
the best of equipment will be of no 
avail unless properly utilized. This 
makes the interplay between geo- 
physics and geological theory vital. 

Future success depends on the com- 
plete integration of geophysics and 
geology. This will not be easy. ‘Two 
types of data are involved—the quan- 
titative data of the geophysicist and 
the qualitative or descriptive data of 
the geologist. This encourages two 
habits of thought: The highly special- 
ized thinking of the “pure” geophysi- 
cist and the highly generalized think- 
ing of the “pure” geologist. In the 
extreme, the “pure”  geophysicist 
would shut his eyes to all informa- 
tion other than his own quantitative 
data. He would exclude imagination 
and rely solely on “facts.” In the ex- 
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treme, the “pure” geologist would 
shut his eyes to all information that 
was discordant with his own precon- 
ceived theory. He would rely solely 
solely on his imagination and selected 
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“facts.” Actually, neither of these 
extremes exists. To meet the ever 
more difficult problems of the future, 
an integration of the two points of 
view is essential. Prospecting prob- 
lems can be solved only by facing all 
the known facts and by_ utilizing 
them. The geophysicist must make 
use of the current geological theories 
and of all available geological data 
in an imaginative manner. He must 
face the problems that have no direct 
solution, and by intelligent and con- 
scious guessing, determine possible 
solutions. He and his geological asso- 
ciliates must understand the degree of 
plausibility of these solutions. 

Since the geophysicist is completely 
dependent for his success on_ the 
applicability of current geological 
theories, it is vital to him that he 
understand not only the consequences 
of theories but also the reasoning and 
data on which they are based. He 
must contribute to the formulation 
and modification of the theories. 
Since his work is inherently quanti- 
tative, he should strive to express 
scological theories in quantitative 
terms. At the same time, he must re- 
main aware of the overwhelming 
complexity of the actual problem 
and be content for the moment to 
employ the most useful approxima- 
tion. However, he can never permit 
the practical success of a momentary 
compromise to blind him to the urg- 
ency of improving the compromise as 
quickly as possible. 

Essential as this integration of geo- 
physical and geological viewpoints 
is, it will have only limited success 
unless it is accompanied by an inte- 
gration of responsibility and author- 
ity. This responsibility and authority 
must extend to the entire exploration 
program from the first broad scale 
reconnaissance to the final testing of 
the wildcat. This testing must be 
thorough and, like the prospecting, it 
must be both quantitative and imagi- 
native. Above all, it must be optimistic. 

The oil for the future of our in- 
dustry and of our defensive effort 
may be found as the result of miracu- 
lous inventions, but it is far more 
likely to be found as the result of 
intelligent teamwork by the geologist 
and geophysicist; each doing his job 
diligently, imaginatively and optimis- 
tically; each taking full advantage of 
the thinking of the other and, each 
utilizing to the fullest every scrap of 
information available to him, dis- 
carding nothing because it is dis- 
cordant with his theories. 
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of future oil development. 
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UCCESSFUL geophysical in- 
terpretation depends upon 
« closely coordinated effort at 
many levels of responsibility, and the 
work at each level must be of ex- 
cellent quality. The best geophysical 
surveys are the result of the perfect 
integration of a very large number of 
small details, each in itself perfect. 
Success simply depends on insuring 
perfection at every level of perform- 
ance. There may be other ways to get 
the job done, but this one has the 
advantage of having stood the test of 
many years. Today it stands out as 
the method that is certain to produce 
the desired results. 

The prescription to be written for 
better geophysics can best be started 
at the top level. You, as the client, 
have more control of the outcome of 
an exploration program than you 
may realize. Let’s look at the various 
ways in which you can influence the 
final outcome: 


@ Your decision as to the immedi- 
ate and the ultimate objectives 
of the survey. 

®@ The state of development of your 
prospect and the province in 
which it is located. 





























@ Timing is a very important part 
of your decision. 

@ Your help in the interpretation 
of geophysical data. 

@ The final result: How much does 
a geophysical survey cost and 
how much is it worth to you? 


Objectives 

The first point is the most impor- 
tant of all. The geophysicist is work- 
ing in the dark unless you clearly 
define to him your short range and 
long range objectives. If the purpose 
of the survey is merely to pinpoint 
a single drilling location, the total 
cost and the ultimate cost per acre 
will’ control the extent of the land 
covered, the density of data, and the 
number of dollars to be used in col- 
lecting and interpreting information. 
For example, the amount to be spent 
on repeated observations will be de- 
termined by this policy, as established 
by you. 

If the survey is going to include 
a wide area with thin coverage of 
data, then you will have to establish 
an outside figure for a definite period 
of work. A decision must be reached 
jointly by you and the geophysical 


Shell Photo 


IN THESE DAYS of increas- 
ingly intense search for new oil 
pools, much is heard about the 
need for a new geophysical tool. 
What this new tool may be we 
do not yet know; perhaps that 
is why it sounds so glamorous. 
Right now there is a job to do 
with the tools we’ve got. Some- 
thing can be done, probably in 
the way of gadgeteering refine- 
ment, but we can do even more 
on the frontier of plain ordinary 
human action and cooperation. 
The purpose of this article is to 
explore ways in which the client 
can cooperate with geophysical 
contracting companies to im- 
prove the value of geophysical 
surveys all along the line. 


contractor as to the character and 
density of data required for your pro- 
gram within your defined limit. For 
example, the reflection seismic method 
usually yields data which are de- 
tailed in nature and in distribution. 
Therefore this method is unsuited to 
problems requiring fast, thin cover- 
age of extensive areas. This is only 
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one of many possible examples but it 
serves to illustrate the point that you, 
with the help of your geophysicist, 
can eliminate many headaches by 
careful planning before a wheel is 
turned or a dollar spent. An over-all 
point-of-view will not be as effective 
at a later stage in the program, and 
it will cost more at that time. 

Geophysical consultation during the 
planning stage is worth many times 
what it costs. It would not be an 
exaggeration to say that you can 
make or break a program in the 
planning stage with adequate or in- 
adequate geophysical advice. Further- 
more, the more a geophysicist knows 
about your problem the more chance 
he has to cooperate effectively with 
you in tailor-making a plan to fit 
your specific needs. 


Development of the Prospect 

A prospect may be a “surface lead” 
or merely a large block of leases in 
likely-looking country. Or it may be 
localized by intensive surface and 
subsurface work and require a fur- 
ther check on one or two alternative 
possibilities. It may be in virgin terri- 
tory, like parts of the Rocky Moun- 
tains, or it may be in an area as in- 
tensively drilled as the more attrac- 
tive parts of the major provinces. 

Highly explored areas, where sub- 
surface data are abundant and of 
excellent quality, clearly indicate the 
need for intensive geophysical explo- 
ration of high resolving power. These 
requirements mean high density of 
data with highest accuracy in meas- 
urement and computation. These re- 
quirements are costly, but it costs 
more to fail. If a survey of high re- 
solving power is needed, anything 
less is apt to be a waste of time and 
money. In virgin provinces, such re- 
finements are unnecessary, since many 
unknown factors will limit the ac- 
curacy of interpretations that can be 
made from the data. 

This is part of the original, over- 
all plan, but it deals with the scale 
of investigation rather than choice of 
method. A geophysical consultant, 
with his seasoned judgment, can con- 
tribute a great deal to this stage of 
planning. He should be consulted to 
insure best results. 


Timing Important 

In a highly competitive campaign 
it may be difficult to choose between 
speed and accuracy. When several 
operators are trying to get the answer 
to a complex problem in the same 
area, something’s got to give. Maybe 
the emphasis should be laid upon 
finding power, rather than upon 
purely objective evaluation. When 
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such a decision is reached the geo- 
physicist should know it, because he 
can change his attitude toward the 
interpretation of his data. On the 
other hand, if drillable prospects are 
being sought in a much explored rich 
trend, and if you are prepared to risk 
expense on some poor ones, offset by 
the probability of enhancing the value 
of profitable discoveries, your geo- 
physical consultant should know it. 
In such cases the discovery of a small 
anomaly may make the campaign 
successful. One hundred feet of re- 
versal in dip, an interval thinning of 
50 feet, or a meandering of structure 
contours may lead to the discovery 
of large production. The geophysicist 
will make his interpretation with ref- 
erence to this element of your policy, 
and not under the customary attitude 
of “true scientific skepticism,” which 
frequently dominates the attitude to- 
ward routine exploration program. 


Ways to Help Interpret Data 

“Wait a minute,” you say. “What 
do you think I’m paying the geo- 
physicist for?” That’s fair enough. 
The geophysicist is a scientist trained 
in getting and interpreting geophysi- 
cal data. He’s an applied scientist, 
but the scientific method dominates 
his thinking. You have a right to ex- 
pect a high degree of technical ability 
in the performance of his job and 
you get it. 

Sut. you should remember that 
there are three stages in the inter- 
pretation of interpreting data. First, 
there is the purely scientific way 
which has no more direct business 
interest to you than seismic records 
from Tibet. Yet these interpretations 
must be made. For example, seismic 


Humble Photo 
Geophysicist examines the finished record just developed in the recording truck. 


records must be interpreted in terms 
of the velocity of earth waves; correc- 
tions must be applied for the zone of 
weathering and other variables. The 
result of these computations are not 
a lot of perfect (and perfectly dead) 
data. Each involves personal judg- 
ment, packed full of the human factor. 
If you take these data, and tell your 
geophysicist goodbye, you have cut 
off another large segment of his value 
to you. Who is going to translate 
these data into action? 

The next step is to interpret the 
geophysical data in terms of geologi- 
cal structure: faults, folds, reefs or 
sand lenses. 

This stage is often done by geolo- 
gists entirely separate from the geo- 
physicist. And the third stage of in- 
terpretation, that of interpreting geo- 
logic structure in terms of executive 
action, may be two stages removed 
from the original data-building ac- 
tions of the geophysicist. 

In these days when we are dis- 
covering so much about the value to 
be gained from team activity, this 
high-walled division of geophysicist- 
geologist-executive sounds old-fash- 
ioned. And it is! You get your greatest 
value from your geophysicist by keep- 
ing him fully informed of your de- 
cisions during the planning and con- 
duct of the work, and also by insisting 
that he follow through to the stage 
of executive decision. 


The Final Result 
Geophysical contractors have said 
many times that closer cooperation 
between contractor and client would 
cut the cost and improve the value 
of the work. This is true even in 
making estimates of budget and ex- 
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pectable results. If you use explora- 
tion costs as an index of expectable 
profit you can be very wrong. Some 


prospects can be brought to comple- 


tion with only one or two weeks of 
geophysical work. In other areas the 
structural problems may be very com- 
plicated and may require many 
months of close detailed geophysical 
work. Yet both classes of prospects 
may have the same expectable value, 
or the first class (by reason of their 
simplicity) may be even better. 

There can be no surer way to fail 
in a long-range geophysical program 
than by failing to balance probable 
cost against expectable result. The 
geophysicist is an expert, usually with 
long experience, in many varied prob- 
lems. He can give lots of help in many 
related fields if given a chance. It is 
amazing how reluctant the clients 
seem to be to take advantage of any- 
thing but the technical capabilities of 
the geophysicists in spite of the fact 
that the geophysicists are ready to 
help improve the value of their work 
to their clients in every way. 

Geophysical surveys are made by 
people using special equipment in 
special ways. Any survey is no better 
than its weakest link. We need to 
work all the time toward better per- 
sonnel, better equipment, better ways 
of using the equipment in the field 
and interpreting the results in the 
office. 

Let’s break 
categories: 

@ Improvement of geophysical per- 

sonnel. 

@ Improvement of equipment and 
techniques by research. 

@ Improvement of client-contrac- 
tor relations affecting long-range 
operations. 

Andrew Carnegie, 
he considered to be the 
success, said something like this: ““You 
can burn down my factories and I 
will build better ones; you can take 
away my money and I will borrow 
more, but if you take my men I’m a 
dead duck.” 

The same applies to geophysics. 
The finding-power of geophysical 
companies will decrease unless cer- 
tain industry-wide tendencies are 
checked or reversed. 

In the first place the geophysicist 
occupies the front line of attack 1 
many exploration programs. In many 
areas more than 90 percent of the 
field work is done by geophysicists. 
They are constantly on the move from 
one town to another without normal 
family living arrangements, such as 
home building and at least semi- 
permanent school for their children 
is strike No. 1. There is nothing that 
the client can do about this except 


this down into three 


when asked what 
secret of his 
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recognize that it is a powerful factor. 

Strike No. 2 is the comparative 
insecurity for long-range employme nt. 
A certain amount of shift in volume 
of business is doubtless a stimulus to 
the healthy growth of geophysical 
contracting companies. But wholesale 
layoffs of geophysical crews, such as 
occurred in 1949, cannot fail to have 
an over-all unsettling effect on the 
geophysical industry. The ultimate 
result of such large scale layoffs must 
be a loss of many high-class personnel. 
That loss cannot fail to affect your 
oil finding potential. Something can 
be done about this item. The answer 
is a recognition of responsibility to 
your geophysical contractor in long- 
range planning. 

The third strike is one 
the client has direct control. The bet- 
ter a geophysicist is, the more in- 
tensely he applies himself to his work, 
and the tougher it is on him to lose 
all contact with that work after his 
preliminary interpretation. This is 
another part of the cooperation fac- 
tor outlined above. In major oil com- 
panies the geophysicist knows that he, 
or at least the geophysical point of 
view, is represented in the higher 
echelons of decision. But in a con- 
tracting company he usually knows 
that he isn’t, and the client pays the 


over which 


bill in loss of interest and creative 
imagination which could be had for 
the asking. 

In addition to motivation which 
only the client can supply, there are 
other personnel studies that should 
be made. These are outlined under 
the caption “Operations Analysis” to 
follow. 

“Research” has become a label like 
“secret” or “hands off,” rather than 
“cooperation toward industry-wide 
increased finding power.” When the 
Research Committee of the Ameri- 
can Association of Petroleum Geol- 
tried to find an area of co- 
operative research in geophysics, the 
net result was one project in scale 
model studies which is really a prob- 
lem in structural geology. The opinion 
was expresse d in open mee ting at that 
time (1946) that nothing could be 
done because of the secret nature of 
geophysical research. Much of it must 
be kept secret because of its poten- 
tiality of finding new tools or new 
ways of using tools in our present kit. 
There must be a large area of pos- 
sible cooperation in research and de- 
velopment activities. 

Geophysicists have no way to suc- 
ceed, other than by serving most ef- 
fectively. It is natural that this sub- 
ject should be uppermost in our minds 
at all times, it forms the subject of 
lively discussion. Under “Operations 
Analysis” are some suggestions that 
will be helpful to the geophysical con- 
tractors and which will mean _ in- 
creased profit to the client. 

Operations analysis is a term em- 
ployed by the U. S. Department of 
Defense which offers considerable 
promise in its application to geo- 
physical problems. In the evaluation 
of weapons, weapons systems, and tac- 
tical groups, the results of operations 
analysis have been outstanding. The 
managements of industrial organiza- 
tions have used the plan with equally 
good results. The observed increase 
in production per man per hour 
throughout U. S. industry since 1941 
is ample testimony to the effectiveness 
of this effort. So far as is known, no 
similar effort has been applied to 
the geophysical exploration industry. 
There now seems to be an excellent 
opportunity to make use of this plan. 

I. Personnel policy 

1. Time and motion studies, lead- 

ing to the more effective de- 
ployment of personnel on the job 
and in the organization. 


ogists 


2.Complete job descriptions cor- 
related with personnel aptitude 
studies. 

Q Dare a : . or 

3. Personnel training program, 


guidance and counsel. 
4.Employe incentive methods for 
® CONTINUED ON PAGE 88 
1951 


WORLD OIL « April, 








If Steel And Rubber 


Get Critical... 


GOODALL Is The Only 


Manufacturer That Protects Your 
Rotary Hose Investment With A 
Time-Proved Maintenance Policy 


When you buy a length of Goodall Long-Life 
Flexible Cord Rotary hose, you buy a piece of 
equipment that can be maintained . . . not an 
accessory that you throw away the first time it is 
damaged. Would you junk a two thousand dollar 
field car just because it had a flat tire or discard 
a drawworks because the brake needed relining? 
Certainly not! Yet . . . some operators still buy a 
rotary hose that costs approximately $1,500.00 
and are forced to junk it the first time it suffers 
a break or rupture. 

There is no end to the service you can get 
from Goodall Long-Life Rotary Hose. First, Maxi- 
mum service life is assured by the Goodall design 
which has proved the finest, strongest, most flex- 
ible rotary hose ever built. But if, after extended 
service, a Goodall Long-Life Rotary Hose should 
break back of the coupling, just the damaged 
section can be removed by Goodall’s exclusive 
factory maintenance, the Barney Coupling reset 
and the hose put back in service. If, due to abuse 





in handling, a rupture occurs in the middle of the 
hose, the Barney Coupling can be reset to make 
vibrator or utility hose . . . thus saving hundreds 
of dollars. Finally, after your Goodall Long-Life 
Rotary Hose has served as a rotary hose, vibrator 
or utility hose . . . after all uses as a hose have 
been exhausted . . . you can still salvage the 
Barney Couplings and return them for $50.00 
credit! Can any other manufacturer match this 
Goodall economy and service? They cannot! So 

. in times like these especially . . . why buy 
any other hose that does not give you this extra 
protection and extra long life at no additional 
cost. Thanks. 


NEVER DISCARD A GOODALL ROTARY HOSE 


Barney 


GOODALL RUBBER COMPANY 
TRENTON, N. J. 


GOODALL RUBBER COMPANY OF TEXAS: Houston, Texas. 
GOODALL RUBBER COMPANY OF CALIFORNIA: San Francisco, Los Angeles, Seattle, Salt Lake City. 
GOODALL RUBBER COMPANY: New York, Philadelphia, Pittsburgh, Chicago, Denver, St. Paul. 


EXPORT: Goodall Rubber Company, Trenton, N. J. 


DISTRIBUTORS: Texas and Louisiana — Houston Oil Field Material Co.; Wilson Supply Co. 


Oklahoma — Iverson Supply Co. 


Goodall Has Been FIRST With Every 





Worthwhile Rotary Hose Development! 




















Part 7 


By NEAL J. SMITH 


Geophysicist, The California Company, New Orleans 


HE three geophysical meth- 
ods most commonly used in 
prospecting for oil are the 
seismic, the gravitational and the 
magnetic. These possess widely dif- 
ferent abilities with respect to the 
light each can throw on subsurface 
conditions. It is the purpose of the 
discussion to indicate the inherent 
limitations of each method, the fac- 
tors bearing on the possible degrees 
of accuracy within each, and the rel- 
ative usefulness as between the three. 





General Considerations 

The ideal geophysical prospecting 
tool would not only locate the pros- 
pect geographically and in depth 
from data gathered at or near the 
surface but would indicate the 
amount and type of oil or gas, the 
kind of reservoir, etc. To date no 
method has been developed capable 
of all this. There have been yearly 
claimants, of course, but none have 
stood the test. Under favorable con- 
ditions the seismograph can accu- 
rately located buried structures both 
geographically and in depth, and can 
indicate the size, shape and structural 
type. Figure 1 suggests diagrammati- 
cally the nature of the geologic facts 
on which the seismic method can in- 
form. That is, it can indicate depth 
and location of the crestal area, 
amount of and area of closure, dip 
off the flank, nature and amount of 
faulting. It can also show thickening 
or thinning of strata, as for instance 
thinning over structure. At the pres- 
ent time it is definitely our most ac- 
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SPECIAL ISSUE 





FACTORS WHICH affect the 
results obtained by the three 
primary methods of geophysical 
exploration are discussed. This 
is a qualitative analysis of these 
factors and of the accuracies 
which can be expected with re- 
lation to each of the three meth- 
ods, and a brief explanation of 
how and why the factors listed 
influence interpretations. This 
may be described as an evalua- 
tion of the three methods of geo- 
physical prospecting: gravity, 
magnetics and seismic. 











curate and useful geophysical tool. 

In contrast with the seismic 
method, magnetics and gravity have 
no direct correlation to stratigraphy. 
They are inherently vague in regard 
to depth, location, orientation and 
size. The degree of vagueness is vari- 
able, however, and under favorable 
circumstances they may yield almost 
quantitative results. Furthermore, if 
magnetics and gravity are less precise 
than the seismic method they are 
much cheaper and much faster and 
therefore, in the role of reconnais- 
sance tools, do not so much compete 
with the seismograph as supple- 
ment it. 


Magnetic and Gravity Methods 


The Instruments 


As a prospecting tool the magne- 
tometer has been in use for so long 


that it seems unnecessary to describe 
it. The same can be said of the tor- 
sion balance, the original gravita- 
tional prospecting instrument now 
largely superseded by the gravity 
meter. The gravity meter, however, 
is a comparatively new instrument 
and a brief account may be in order. 

The gravity meter of practical de- 
sign is simply a spring balance of 
very high precision. However, unlike 
the spring balance or common 
“scales” the meter is not used to 
measure the weight of different ob- 
jects at the same point; it measures 
instead the difference in weight of 
the same object at different points. 
The difference in weight exhibited by 
this object from place to place is the 
measure of the difference in gravity 
between them. 

Figure 2 is a schematic representa- 
tion of a gravity meter. It consists of 
a spring, a mass operating against the 
spring, and a hinged beam for me- 
chanical advantage. These are the 
operating parts. Further required is 
a recording dial and lever system for 
changing spring tension and _ record- 
ing the amount of change, and an op- 
tical system to determine the relative 
position of the beam or mass against 
a scale. Finally, since the meter is 
sensitive to tilt, and may be sensitive 
to changes in temperature and baro- 
metric pressure it will be equipped 
with a leveling device, with a ther- 
mostatically controlled heating system 
and will be barometrically compen- 
sated. Some meters are now so accu- 
rately temperature compensated that 
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they do not require temperature con- 
trol beyond that provided by insula- 
tion. 

The common mapping units used 
in gravity prospecting are the milligal 
and the one-tenth milligal, the so- 
called “gravity” unit. The gal, for 
Galileo, is the force equivalent of a 
dyne. The approximate pull of grav- 
ity on a gram mass being 980 dynes, 
it is seen that the “gravity” unit rep- 
resents a difference on the order of 
one-ten-millionth of the total force 
of gravity. The better meters are sen- 
sitive to much smaller differences 
than this. Reliable sensitivity of this 
sort would be remarkable enough in 
the laboratory and is doubly remark- 
able in an instrument operating day 
in day out under all types of field 
conditions. 


Magnetics vs. Gravity 

Except in the matter of cost per 
unit area and, for the aerial magne- 
tometer, rate of coverage, gravity is 
generally superior to the magnetic 
method in prospecting for petroleum. 
This is true primarily because the 
regions in which magnetic anomalies 
are closely associated with structure 
in the sedimentary column are more 
restricted than in the gravity case. 
That is, where magnetic anomalies 
point to favorable structure so, as a 
rule, do gravity anomalies but the 
converse does not often hold. For in- 
stance, the gravity meter can pick up 
the buried granite ridge type struc- 
tures of southwestern Oklahoma and 
the Texas Panhandle as well as can 
the magnetometer, whereas the mag- 
netometer is quite helpless in the lo- 
cation of salt domes, a function at 
which the gravity meter excels. 

These relative limitations on the 
magnetometer are related to the fact 
that significant changes in magnetic 
susceptibility upon which the mag- 
netometer acts rarely exists within 
the sediments themselves, while sig- 
nificant changes in density, upon 
which the gravity meter acts, often 
do. In prospecting for petroleum it is 
structure within the sedimentary beds 
that is of interest. The magnetic 
anomaly, then, can have meaning 
only when basement materials have 
been involved in the folding or the 
faulting which produced the struc- 
ture. Further, this basement material 
must have a sufficient magnetic con- 
trast, Now, it happens that basement 
rocks, particularly those tending to 
be magnetic, have relatively high 
densities and will, therefore, gener- 
ally give rise to gravity anomalies as 
well as to magnetic. On the other 
hand the gravity meter can map 
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anomalies due to density contrasts 
within purely sedimentary features as 
the salt dome case noted above, and 
the situation extends to other sedi- 
mentary features as well, such as to 
the non-salt anticline, shallow fault 
systems and, occasionally, to lime- 
stone reefs. 

Not only does the gravity method 
have structural “expectancy” over a 
wider geologic range than the mag- 
netic but requires less qualifying in- 
formation to reach a given stage of 
interpretation. Gravity interpretation 
is not complicated by the problem of 
polarization in general or remanent 
polarization, in particular, 1.e., polar- 


ization in marked contrast with the 
direction of the earth’s field; and 
gravity has a further relative advan- 
tage in that density changes which 
generate the gravity anomaly, occur 
over a known and limited range, 
roughly between 2.0 and 3.0 grams 
per cubic centimeter, whereas mag- 
netic susceptibilities may differ from 
rock to rock by many thousand times. 


Common Basis for Interpretation 

Gravity and magnetics are quite 
similar in their limitations. Both 
gravity and magnetic anomalies can 
exist in the complete absence of fa- 
vorable structure, and, conversely, a 
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FIGURE 1. Hypothetical section 


illustrating the type of geologic data the seismic method 


can yield. 
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FIGURE 2. Schematic diagram of the basic components of a gravity meter. 
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favorable structure need not be ac- 
companied by either a gravity or a 
magnetic anomaly. The initial step 
in interpretation is thus making an 
assumption or a guess as to whether 
a relationship can be expected. This 
sounds offhand like a poor basis for 
scientific prospecting, but, actually, 
successful prospecting of any sort is 
a matter of intelligent guessing and 
guided imagination. It is not only 
permissible but necessary to use imag- 
ination where specific facts are ab- 
sent. The imagination should be 
guided by whatever geologic infor- 
mation is available, however. For in- 
stance, if the geologist anticipates 
structure related to basement highs, 
the assumption would be that either 
or both magnetic and gravity maxima 
might serve to localize favorable 
areas; if he anticipated salt domes, 
gravity minima would be the thing. 
But neither type of magnetic anom- 
aly would be of value. 





If this initial, necessary decision is 
that certain anomalies are probably 
related to structure, further steps in 
interpretation may be attempted. If 
this is to be done on the basis of mag- 
netic or gravity data alone the results 
will be doubtful, although the degree 
of doubt will depend upon which 
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aspect of structure is being discussed. 
Depth and size will, in the nature of 
things, remain the most indefinite. 
do contain within 


Some anomalies 


themselves data from which a maxi- 
mum possible depth (and minimum 
size) can be calculated, but this is 
often of little consequence since this 
lower limit may fall well below the 
sedimentary section or below drillable 
depths. The location of the area of 
interest and, particularly, the orien- 
tation of the probable structure are 
in relatively better case. Both are fre- 
quently well indicated by magnetic 
and gravity anomalies, though some- 
times not without attention to the 
regional gradients. 

Figure 3 illustrates satisfactory lo- 
cation and orientation of structure by 
gravity anomaly for the Lake St. 
John field, Tensas and Concordia 
parishes, Louisiana. This, by the way, 
illustrates a successful reconnaissance 
use of the gravity method,’ because 
it was gravity which drew attention 
to the area and encouraged the sub- 
sequent more definitive seismic work 
leading to the discovery of the field. 
The contours indicate a gravity mini- 
mum or gravity low. The dashed en- 
closure indicates the subsequent limits 
of Upper Cretaceous production. The 
gravity anomaly is well located and 
well oriented with respect to the sub- 
sequently discovered structure. Here, 
an operator, drilling on the basis of 
gravity alone, would have had an 
excellent chance of discovering the 
field. However, in the absence of the 
seismic work, he could not have 
known prior to drilling that this 
happy condition of congruency ex- 
isted. 

Magnetic and gravity are by virtue 
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FIGURE 4. Schematic seismic setup. 
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of low cost, high speed and general 
softness of interpretation primarily 
suited for reconnaissance work in ad- 
vance of more definitive tools as the 
seismograph or core drill. Neverthe- 
less, when sufficiently supported by 
auxiliary geologic or geophysical data 
both have value well beyond such 
usage. Depending upon the amount 
and quality of the supporting data 
and the time allotted to the problem 
either method, but particularly grav- 
ity, can be made to yield results 
which approach the quantitative. 
Such work may consist of the deter- 
mination of depth to salt, of the pres- 
ence of overhang, of the distribution 
and thickness of cap rock, or may 
consist in the extension of subsurface 
geologic or seismic data generally in 
non-salt regions to develop more 
completely the subsurface picture.’ 

The salt problems would apply to 
gravity data only, the other to mag- 
netics as well. 

Most of the published quantitative 
gravity effort relates to torsion bal- 
ance work. However, the gravity me- 
ter if correctly used can be as defini- 
tive as the torsion balance. The lack 
of effort in this direction during the 
earlier years of the gravity meter is 
probably due to the concomitant de- 
velopment of the reflection seismic 
technique which, with its greater in- 
herent precision and more direct in- 
terpretation, was the natural means 
of checking run-of-the-mill gravity 
(and magnetic) anomalies. But the 
“easy” areas for all our geophysical 
methods are now largely gone and 
the industry is coming to appreciate 
the need for squeezing the maximum 
from each method, particularly grav- 
ity and magnetics, which were most 
neglected. Therefore, quantitative 
work in these fields is experiencing a 
needed revival. 

With respect to the magnetometer, 
much of this impetus toward quan- 
titative work is due to the advent of 
the aerial magnetometer. Unfortu- 
nately for petroleum exploration this 
striking technical advance seems 
likely to be more spectacular than 
effective. Its great value lies in metal- 
liferous prospecting. 


The Seismic Method 


The seismic method, which is the 
only present means of dependably 
mapping subsurface structure with- 
out resort to the drill, contains two 
divergent techniques, the reflection 
and the refraction. Refraction was 
the first to come into prominence but 
has been largely supplanted by the 


Exploration Section 


88 « 


reflection technique on the basis of 
the latter’s all-around superiority in 
depth of penetration, accuracy, speed, 
and convenience. Though still a pow- 
erful tool in specific instances it will 
not be discussed here. 


The Seismometer 


Figure 4 is a schematic representa- 
tion of the reflection seismic process. 
The seismometer, or geophone, indi- 
cated here on the ground mav em- 
pioy any one of several types of elec- 
tromechanical transducers. It may, 
for instance, give an electrical ana- 
logue of ground displacement, as in 
capacitance types; or of ground ve- 
locity, as in the inductance or reluc- 
tance types: or it may measure accel- 
eration as in piezoelectric and some 
other kinds of transducer. 

Whatever the type, to be accepta- 
ble it must have sufficient sensitivity 
to report, sav, velocities on the order 
of a few millionths of a centimeter 
per second, or the counterpart in dis- 
placement or acceleration. 

The explosion generated in the 
shallow borehole sets wp an acoustic 
wave that travels outward with a 
velocity characteristic of the rock and 
which will be reflected back toward 
the surface from boundaries across 
which a sufficient reflection coeffi- 
cient exists. The reflection coefficient 
is a function of both difference in 
density and of elastic constants across 
the boundary. 

The seismometers receive the re- 
turned signal and transmit it in elec- 
trical form to the recording truck 
where it is amplified anywhere from 
a few hundred to several thousand 
times, filtered, otherwise mixed as de- 
sired, and recorded as a function of 
time on photo-sensitive paper. 

The explosion instant is recorded 
probably with an accuracy of one 
thousandths second.* The arrival in- 
stant of a given reflection mav not he 
known absolutely within 10 or 20 
thousandths, but its relative arrival 
time as between seismometer posi- 
tions on the ground or with respect 
to other reflections ahead of it or 
behind it may ordinarily be deter- 
mined within two or three thou- 
sandths. A discrenancyv of two thou- 
sandths seconds would be equivalent 
to an error of between six and ten 
feet, depending upon velocity. 
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enhancement of individual per- 

formance, group performance, in 

the attainment of reduction of 
operating costs and of personnel 
turnover. 

5. Grants in aid to encourage grad- 
uate study on temporary leaves 
of absence. 

II. Research and development: 

1. Coordination of the research and 

development program of the 

client with contractors’ program 
of research and development. 

.Client sponsored research and 

development projects in contrac- 

tors’ facility; client owned devel- 

opments; patent licensing and 

cross licensing agreements. 

3.Comprehensive statement of 
client needs for research and de- 
velopment; unsolved technical 
problems; the economics of re- 
search and development in ex- 
ploration; and contribution of the 
contractors’ research and devel- 
opment staff. 

4. Incentive to contractors’ operat- 
ing and research and develop- 
ment personnel by this policy. 

5. Studies on the utilization of exist- 
ing equipment and procedures. 
III. Client-contractor relations af- 

fecting operations: 

1. Special operating equipment; de- 

sign, development and operation. 

. Advance notification by client 

of intent to conduct surveys re- 

quiring special operating equip- 
ment. 

3. Contracts of sufficient duration 
to justify capital expenditure for 
new operating equipment. 

4. Continuity of contractural rela- 
tions over sufficient periods of 
time to provide client with full 
knowledge of contractors’ capa- 
bility and limitations. 

The foregoing list contains only a 
part of the subjects that are matters 
of immediate interest to personnel in 
the geophysical industry. Once the 
way is open for full discussion, many 
other suggestions will be brought 
forth spontaneously. 

The need for better oil finding is 
pressing hard. In the search for bet- 
ter geophysics let us remember that 
the first line of improvement is the 
geophysicist. It has always been the 
genius of America to use team play 
to the fullest in getting the job done. 
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HE continued success of our 

industry’s exploration pro- 
gram may easily depend 
upon how well the geophysicist con- 
tinues to improve his present tech- 
niques and develops new ones. We 
have seen how smoothly geophysical 
prospecting took to sea in the search 
for prospective structures. He is con- 
stantly improving his accuracy in lo- 
cating and mapping such difficult-to- 
find traps as sand lenses and other 
types of stratigraphic traps. 





With our nation in need of all the 
petroleum reserves we can muster on 
this continent, the geophysicist is con- 
fronted with a real challenge. The an- 
swer to this challenge lies in continued 
and intensified research to better the 
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SPECIAL ISSUE 





Geophysical prospecting equipment and techniques in the past several years have witnessed many 
new and effective improvements. Improved methods will be a great aid in locating hard-to-find 





-NEW— DEVELOPMENTS 





new prospecting areas. 


science of earth physics. The past sev- 
eral years have witnessed many out- 
standing improvements that have 
served the industry well. The results 
of our wildcatting campaign over the 
past 12 months may be some kind of 
a yardstick by which to measure the 
combined effectiveness of these new 
developments in equipment and tech- 
nique and a better understanding of 
our geologic phenomena. No great 
detail is intended in the following 
pages, but it is well to point out the 
highlights of developments in geo- 
physical prospecting progress. 


Reflection Seismograph Exploration 
Water-Covered Areas. In general, 
during the past year, no outstanding 








THIS ARTICLE briefly sum- 
marizes major developments 
that have taken place in the 
geophysical industry during the 
past year. No effort is made to 
discuss detail. Spaces does not 
permit mention of all phases of 
geophysical prospecting and the 
improvements made therein, but 
the highlights of the major de- 
velopments that had a_ broad 
effect are discussed. Topics 
mentioned include equipment 
and technique in reflection seis- 
mograph, gravity meter, and 
magnetic surveys. 
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developments in equipment or tech- 
nique have occurred in reflection scis- 
mograph methods for surveying water- 
covered areas. Most open wate! 
seismograph crews tow pressure-type 
detectors mounted in cables, at some 
plane above the bottom. Shots are 
usually detonated above the bottom 
and at some fixed distance below the 
surface. Using such procedure, it is 
possible to fire and record from mov- 
ing boats. 

In bay and marsh areas, it is nec- 
essary to jet shot holes into the bottom 
to protect Under 
such circumstances, better records are 
usually secured by planting the detec- 
tors in the bottom. Great progress has 
been made in developing excellent 
portable equipment for working marsh 
areas that cannot be traversed with 
boats. A complete set of reflection 
seismograph equipment of this type 
can usually be carried by three men. 

Land-Area Exploration. Although 
many local and special reflection seis- 
mograph problems have been solved 
during the past year, no great overall 
industry-wide improvements have been 
made. In the field of reflection seis- 
mograph instrumentation, one of the 
greatest advances has been in auto- 
matic volume controls. Several excel- 
lent automatic volume controls have 
been developed. It is now possible to 
control almost any record in any area 
from 0.3 second on out. These volume 
controls are very flexible and have 
practically uniform frequency re- 
sponse. 

During the past year, there has been 
a notable drift away from heavy mix- 


fish, oysters, etc. 


ing by practically all seismograph com- 
panies. Dual recording of mixed and 
unmixed records is often used to sat- 
isfy the personnel of various compa- 
nies. Most companies now prefer de- 
tector-pattern mixing over amplifier 
mixing. Many refuse to use mixing at 
all. 

Although shot-point charges det- 
onated in air have been used occa- 
sionally for many years, the procedure 
was not tested extensively until the 
last two years. This procedure of det- 
onating shot-point charges has been 
found to have distinct advantages in 
special areas. Considerable progress 
has been made in developing methods 
of making weathered-layer corrections 
when air charges are used. The man- 
ner in which energy is_ transferred 
from the exploding charge into the 
eround (air charges and _ shot-hole 
charges) continues to be one of the 
major unsolved problems of the re- 
flection seismograph industry. Much 
basic research remains to be done on 
this problem. 

The finding power of the reflection 
seismograph has been materially in- 
creased in certain areas. For instance, 
the drill has proven that some crews 
have consistently worked certain 
faulted Gulf Coast Frio areas with an 
accuracy of better than plus or minus 
20 feet. This has been accomplished 
by trace analysis and paying careful 
attention to details. It has definitely 
been proven that the finding power of 
the reflection seismograph can_ be 
materially improved if proper empha- 
sis is placed on accuracy and the 
crews are not pushed to the limit for 





Stress has been placed on the construction of efficient, lightweight equipment that can be easily 
carried to remote areas of difficult terrain. Here five men carry a complete, 12-trace reflection 
seismograph unit, including facilities for developing the film. 
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more “production.” 

Five years ago, no one would have 
believed it possible to develop equip- 
ment and techniques that could record 
10 to 15 spreads per day in the ice- 
covered backwoods of Canada at 20 
to 40 degrees below zero. This is now 
being done. Shot holes are drilled, 
loaded, fired and acceptable records 
taken under these conditions. 

It is important to call attention to 
the fact that, during the past. six 
months, the reflection seismograph in- 
strument industry has been seriously 
handicapped by the lack of proper 
vacuum tubes, magnets and other 
necessary parts. Unless the govern- 
ment sees fit to grant some priority 
to this industry, it will suffer mate- 
rially and much progress will be lost. 

Gravity Meter Exploration 

Exploration of Water-Covered 
Areas. Diving bells were used during 
the past in conducting gravity meter 
exploration surveys of water-covered 
areas. Various types of remote-con- 
trolled and automatic leveling and 
reading instruments are now in _ use. 
These new instruments are giving ac- 
ceptable results. Such instruments can 
quickly be lowered from a boat to the 
bottom, leveled either automatically 
or semi-automatically, and a series of 
readings taken by indicating instru- 
ments located in the boat. Several 
tvpes of instrumentation have been 
developed for this purpose. The field 
procedure is about the same in each 
case, however. Continuous recording 
gravity meters that can be towed be- 
hind a boat have not yet been per- 
fected. When perfected, such instru- 
mentation will greatly reduce the cost 
of gravity meter surveys conducted 
over water-covered areas. Until this 
can be done, the gravity meter cannot 
compete as favorably with the reflec- 
tion seismograph on water-covered 
areas as it does on land. 

Exploration of Land Areas. In gen- 
eral, gravity meters used in conducting 
surveys of land areas have been per- 
fected a great deal during the past 
year. There has also been considerable 
improvement in the methods of apply- 
ing surface and regional corrections 
to both the reconnaissance and de- 
tailed gravity meter surveys. The cost 
of running elevations and _ traverses 
continues to be one of the major lim- 
iting cost factors of gravity meter land 
surveys. Considerable improvements 
have been made in various methods 
of continuously recording elevations 
and traverses from moving vehicles. 
These instruments have been devel- 
oped to the point where they are 
somewhat satisfactory for general re- 
connaissance gravity meter surveys. 
They cannot measure elevations with 


WORLD OIL « April, 1951 














Apr 


















Frank Conners, A 
his Internationa 


- FILL "ER UP—that’s the order of the day at this old slush pit. A typical oil-field 
job where International's power and speed and maneuverability really pay off! 









Frank Conners of Magnolia, Arkansas, knows an oil-field power and speed, and they’re a cinch to load and transport.” 
“winner” when he sees one. That’s why he’s picked five There are Internationals with matched equipment for 
International crawlers in a row... and come out in the every oil-field need. Their speed, power and dependability 
money every time! mean more work done in less time—more money-making 

Conners’ newest TD-14A is shown here, filling in an old for you. See your International Industrial Distributor. His 
slush pit near Bucker, Arkansas. Its operator, Ira William- service facilities and factory-trained staff work for you in 
son, says, “This tractor beats ’em all for oil-field work. But his shops or at your sites. And no other man offers you so 
then, all five of our Internationals are good. They golonger much in the way of power that pays! 


without repairs, have just the right weight, wonderful INTERNATIONAL HARVESTER COMPANY 
CHICAGO 1, ILLINOIS 


- 
Bees Cee wee | POWER THAT PAYS 


INTERNATIONAL 
HARVESTER 





April, 1951 » WORLD OIL Exploration Section » 95 











sufficient accuracy for detailed gravity 
meter work. One continuously record- 
ing elevation meter has been devel- 
oped that will read elevations less than 
one foot. This meter, however, is not 
in general use at present. 


Magnetic Surveys 


Instrumentation. The precision, 
ruggedness and compactness of mag- 
netic surveying equipment have been 
greatly improved during the past year. 
This is particularly true in connection 
with air-borne magnetic surveying 
equipment. During the past, the air- 
borne magnetometer was towed _ be- 
hind a plane on a cable. This was 
done to minimize the magnetic effects 
of the engine and plane. During the 
past year, instruments have been suc- 
cessfully developed that can be in- 
stalled in the wing or tail of the plane. 
This procedure greatly facilitates field 
operations and gives acceptable ac- 
curacy. 

Conducting and Interpreting Field 
Surveys. Airborne magnetometer sur- 
veys are now made at several levels or 
elevations. The information obtained 
from several such surveys is combined 
to give information concerning the 
possible depth of anomalies. This pro- 
cedure has been found to be very im- 
portant in outlining regional trends as 
well as isolating local anomalies. Air- 
borne magnetometer surveys made at 
several levels or elevations have been 
found to be particularly useful in new 
and inaccessible areas such as those 
found in Canada, Alaska and South 
America. 

Airborne magnetic surveys have 
also been combined with ground level 
magnetic surveys to correct for surface 
and regional effects. This may make 
it possible to isolate structural anoma- 
lies of interest to the petroleum and 
mining geologist. 

Airborne Gravity Meter Surveys. 
Instruments capable of conducting 
airborne gravity meter surveys at 
several different elevations would be 
of great value in exploring for petro- 
leum as well as minerals. Although 
much research work has been done 
along this line, instrumentation is not 
yet available that will continuously 
record deviations in plane elevations, 
traverses or the real changes in gravity 
with the desired accuracy. There is 
a wide difference of opinion concern- 
ing the possibility of developing satis- 
factory instruments for these purposes. 
Nevertheless, research work along 
these lines continues with considerable 
enthusiasm. 


Other Methods 
Many types of electroscopes and 
Geiger counters have been used _ in 
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various arrangements and procedures 
to conduct radioactive land surveys. 
During the last year, airborne count- 
ers of various types have been used in 
conducting continuously recorded ra- 
dioactive readings at several eleva- 
tions. The results have been very in- 
teresting and considerable research 
continues in this field. It remains for 
the drill to check the value of such 
airborne radioactive surveys. 

During the past year, the use of 
soil analysis in prospecting for petro- 
leum reserves has been quite success- 
ful in a few areas. Why methods that 
are successful in these areas are not 
applicable to all potentially productive 
petroleum regions, is not known. It is 


possible that many of the unknowns 
in this branch of geophysical prospect- 
ing will be answered during the next 
year. 

Much research work has been con- 
ducted on various electrical methods 
of geophysical prospecting. No out- 
standing developments in this field 
have been reported. 

Many improvements have _ been 
made in methods of mud logging and 
sample logging of bore holes. This 
type of logging is being quite gen- 
erally accepted by the industry for the 
solution of special problems. Consid- 
erable general information is secured 
by this procedure. Methods of con- 
tinuously logging the depths from 
which the cuttings originally came 
have not yet been developed. When 
available, this information will be of 
great value to the industry. 

Electrical and _ self-potential logs 
have long been accepted by the in- 
dustry as very valuable. Although the 
importance of electrode spacing, bore- 
hole size, connate water content, etc., 
were pointed out many years ago by 
H. Hummell. I... J. Neuman. W. 
Mounce, G. E. Archie and others, very 
little was done to apply these correc- 
tions until recently. During the past 
year or so, the service companies have 
published some very valuable bulle- 
tins on methods of making the above 
corrections. As a result, the entire 
petroleum industry is profiting mate- 
rially. 

The use of radioactive and nevtron 
logs of bore holes has become widely 
accepted in many areas. Many im- 
provements in the interpretation of 
these logs have been and will continue 
to be made. 

With the drilling of each new wild- 
cat and the completion of each new 
well, we are steadily adding to our 
knowledge of the earth’s crust. And 
these new data are constantly en- 
abling us to rectify our errors and en- 
lighten our thinking about geophys- 
ics. While no revolutionary discovery 
is in sight that will completely alter 
geophysical prospecting, the continued 
accumulation of improvements in our 
presently-known and proven eqauip- 
ment and techniques will do much to 
account for new prospects in the near 
future. What lies ahead would be dif- 
ficult to foresee but it is a simple 
prophecy to make about geophysics: 
the search for new and better geo- 
physical methods will continue so long 
as there is an incentive, and so long as 
the search is made as intensely as it is 
being made today, geophysics of to- 
morrow will be better and more ef- 
fective than it was yesterday. 
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T IS generally agreed that commer- 

cial occurrence of oil can be related 
to two main controls. One of these is 
the trapping component which local- 
izes the oil, and the other is the strati- 
graphy of the area, which provides oil 
sources and reservoir rocks. 

The trapping component may be en- 
tirely structural, as in a sheet sand with 
structural closure on an anticline or 
along a fault. A lenticular sand tongue 
changing abruptly to shale updip is a 
stratigraphic trap. More commonly, 
perhaps, traps contain both structural 
and stratigraphic elements which com- 
bine to form an inclined “box” with at 
least three sides and a top. 

Exploration for oil may be concerned 
mainly with finding these “boxes.” 
This can be accomplished successfully 
for structural traps with geophysical 
methods. For stratigraphic and strati- 
graphic-structural traps, the methods 
are less certain in extreme wildcat ter- 
ritory, but exploration for reefs, for old 
shore line sand trends, and for trun- 
cated beds beneath unconformities, 
have been carried on with purely geo- 
physical methods. 

The increasing ratio of dry holes to 
producers shows that in a number of 
instances the “boxes” drilled in wildcat 
territory are dry. Whatever detailed 
factors determine whether a structure 
is dry or productive, there is no doubt 
that the nature of the stratigraphic sec- 
tion has much to do with it. Hence, 
the search for structure is commonly 
preceded or paralleled by regional geo- 
logic evaluation of the stratigraphic 
section. 

It is common practice to prepare 
regional structure maps and isopach 
maps on favorable stratigraphic inter- 
vals, extending from areas of good con- 
trol into undeveloped regions. Such 
maps have more than proved their 
value as guides to broad scale explora- 
tion thinking. During the past decade, 
these maps have been increasingly sup- 
plemented by regional stratigraphic 
maps, which emphasize the sedimen- 
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WHILE IT has not been used 
to its fullest extent, there is an- 
other practical tool available for 
a logical approach to finding 
new petroleum structures. Al- 
though stratigraphic analysis is 
not entirely new, many of the 
methods of presenting data, 
mapping, etc., have provided an 
important basis for planning 
programs of geological and geo- 
physical exploration when used 
in conjunction with structural 
data, paleogeology and other 
kinds of regional information. 
The author presents a resume 
of the application of regional 
stratigraphic analysis as a guide 
to geophysical exploration in 
areas of highest stratigraphic 
preference. 











tary nature of the stratigraphic section. 

The stratigraphic maps are usually 
drawn on an isopach base. When so 
prepared, the maps show the present 
areal extent, present thickness, and 
lithologic content of selected strati- 
graphic units. 

New Techniques 

It is not implied that regional analy- 
sis of the geology and stratigraphy of 
prospective areas is a recent develop- 
ment. Such studies have been made for 
many years, but within the past decade 
methods of data compilation and 
modes of expression have greatly ex- 
panded. New mapping techniques fa- 
cilitate presentation of the three-dimen- 
sional aspects of the stratigraphic unit, 
and principles of map interpretation 
have advanced to where sedimentary 
variations within the unit can be shown 
and interpreted in considerable detail. 

Regional stratigraphic analysis of 
large untested areas has important po- 
tentialities when used in conjunction 
with geophysical exploration. Strati- 





graphic analysis provides basic infor- 
mation on probable areas of reservoir 
rock occurrence (sand, porous dolo- 
mite, reef lime, etc.) as well as on asso- 
ciated shale, and its marine or non- 
marine origin. The isopachs show 
where the unit has adequate thickness 
and extent to supply generally favor- 
able conditions. 

By interpretation and evaluation of 
the stratigraphic maps, it is possible to 
designate areas of optimum strati- 
graphic conditions for oil occurrence. 
Within these first-choice areas, geo- 
physical exploration can provide the 
needed data on structural anomalies. 

An integrated program of regional 
stratigraphic analysis and concurrent 
geophysical exploration requires an or- 
ganization of sufficient geologic man- 
power to keep the stratigraphic analysis 
ahead or abreast of the geophysical ex- 
ploration. Conceivably, in some in- 
stances large blocks of land were leased 
and even examined geophysically be- 
fore the full sedimentary-stratigraphic 
nature of the section was understood. 
Much oil, no doubt, has been found in 
this manner, but it implies that only 
half the picture was available when 
important cost decisions were made. 

A systematic attack on the strati- 
graphic problem involves several stages 
of development. As an example, con- 
sider the Devonian of the Rocky Moun- 
tains and Western Canada. The first 
problem is to determine where rocks of 
Devonian age now are present. This 
can be done regionally (on a scale of 
about one to one million) from the 
literature and from scattered well logs 
already available. The first map which 
emerges from such a study is a regional 
isopach map showing the present areal 
extent of the Devonian, and its thick- 
ness in 100-foot isopach contours. 

The second stage of the study is the 
analysis and mapping of the Devonian 
sedimentary facies, which are drawn 
directly on the isopach map. Facies 
may be shown in a variety of ways, from 
relatively generalized maps of domi- 








nant areas of sand, shale, and lime, to 
more detailed analyses of the vertical 
relations among the sedimentary layers. 

As a rule, sedimentary-stratigraphic 
data require more than a single map 
for complete facies expression. The 
large variety of geological information 
which can be shown on facies maps 
permits great flexibility in the choice of 
features to be emphasized. Some maps 
may show only the limestone in the 
section, expressed in terms of its thick- 
ness, its lithology (oolitic, fossiliferous- 
fragmental, dense, dolomitic, etc.) , its 
gradation into evaporites, areas of 
likely occurrence of reefs, and related 
features. 

The one or more regional strati- 
graphic maps are studied in conjunc- 
tion with other regional maps showing 
present structural basins and _ highs, 
thickness of cover on the Devonian, 
preDevonian paleogeology, and other 
features, to discern stratigraphic pat- 
terns in their relation to other regional 
features. The most favorable features 
of the map patterns may then be 
emphasized by suitable techniques to 
designate areas of highest stratigraphic 
preference. 

The first map studies provide a 
means for broad regional evaluation of 
the Devonian. Optimum areas are 
shown on the basis of counties rather 
than townships, but in many instances 
the stratigraphically favorable areas 
occur as hands across the maps, which 
considerably reduces the needed cover- 
age. A program of geophysical explora- 
tion of the areas of highest stratigraphic 
preference can be developed in terms 
of the inferred nature of the section. 
Extrapolation of the facies data may 
indicate whether numerous reflecting 
horizons can be expected; whether the 
beds are suitable for refraction surveys; 
whether extensive evaporites may be 
present to interfere with seismic work, 
and so on. 


In some instances the optimum 
stratigraphic areas may be consider- 
ably narrowed by judiciously located 
stratigraphic tests. One additional con- 
trol point in an area of sparse control 
is often more important than several in 
an area more completely explored. 
North Dakota furnishes an excellent 
example of the high value of even one 
more strategically-placed test. 

Regional stratigraphic analysis in- 
creases in value as a series of maps of 
successive stratigraphic intervals be- 
comes available. The Devonian, for 
example, can be better evaluated if the 
rocks above and below it are known. 
Moreover, a succession of maps of all 
the Systems provides a three-dimen- 
sional picture of an entire province, 
and permits first order evaluation of 
large areas in terms of multiple possi- 
bilities. It is true that maps prepared 
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entirely on a System basis do not afford 
sufficient detail for an exhaustive ex- 
ploration program, but they may in 
some instances be used to select large 
areas in which checkerboard or other 
protection may be desirable. 

Geophysical exploration, carried on 
in conjunction with these broader 
stages of stratigraphic mapping, is of 
major value in extending the scope of 
stratigraphic analysis. Isopach data ob- 
tained from observed intervals between 
reflecting horizons of known or in- 
ferred position provide additional 
stratigraphic data of great value to the 
geologist. As visualized by the writer, 
a comprehensive program of integrated 
exploration results in mutual clarifica- 
tion of both the stratigraphic and geo- 
physical aspects of the problem. 

Stratigraphic analysis, either in con- 
junction with geophysical exploration 
or by itself, is a continuing function. 
The first evaluations become the basis 
for more detailed maps of thinner 
stratigraphic units in smaller areas. In 
the Devonian, for example, major in- 
terest may lie in a portion of the System 
within one state or province. For such 
closer detail the map scale is enlarged, 
and the level of stratigraphic analysis is 
raised. 

The work involved in map prepara- 
tion becomes notably greater as the 
maps become more specific. Maps 


showing the detailed nature of the sec- 
tion, such as the spacing and thickness 
of favorable beds, the inferred succes- 
sion of sedimentary environments, and 
the explicit treatment of contempora- 
neous structural (tectonic) influences 
on sedimentation, require more specific 
data than do the broader isopach and 
facies maps. 

As mapping detail increases, com- 
monly in areas with adequate control, 
it becomes possible to extend explora- 
tion beyond the finding of purely struc- 
tural traps in favorable stratigraphic 
areas. Environmental maps help locate 
old strand lines, and applications of 
sedimentary tectonics permits some 
prediction of lenticular sand occur- 
rence in contrast to broader areas of 
sheet sand occurrence. Once it becomes 
possible to designate areas in which 
stratigraphic traps may occur, geo- 
physical methods can be used to nar- 
row the possibilities. Wedging out of 
sands, for example, can in some in- 
stances be determined by reflection 
methods. 

In their present stage of develop- 
ment, many aspects of regional strati- 
graphic analysis follow the drill, rather 
than precede it. However, improved 
sedimentary interpretation, sounder 
stratigraphic correlation, better under- 
standing of paleoecology, and growing 
appreciation of sedimentary tectonics, 
provide a basis for continuing rapid 
advances as the newer principles and 
techniques are absorbed into applied 
problems. Even in its present stage of 
development, regional _ stratigraphic 
analysis provides an important basis 
for planning programs of geological 
and geophysical exploration, when 
used in conjunction with structural 
data, paleogeology, and other kinds of 
regional information. 

It is not implied that the growing 
field of stratigraphic analysis will afford 
an answer to all exploration problems. 
On the other hand, there is no question 
that continued progress will permit in- 
creasingly specific recommendations of 
favorable areas. As with all other 
aspects of oil exploration, stratigraphic 
analysis is more effective when it is in- 
tegrated into a comprehensive program 
that combines information from varied 
sources. 

The relations between stratigraphic 
analysis and some aspects of geophysi- 
cal exploration appear particularly 
clear to the writer. It is believed that 
an aggressive program combining tal- 
ents from sedimentation, stratigraphy, 
structural geology, and one or more 
branches of geophysics, responsible to 
sufficiently high management to assure 
rapid action, can afford a unique op- 
portunity at a time like the present 
when substantial additions to proved 
reserves are in order. 
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in 


Geology and Geophysics 
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HIRTY years ago was the 
heyday of the plane table in 
mapping structure in order 
to make well locations for wildcats. 
Where outcrops were close together, 
satisfactory results were obtained in 
mapping structures. From this map- 
ping and from drilling it was learned 
that there were probably geological 
features of great relief and some that 
covered larged areas which had no 
surface evidence, and therefore, that 
something more than the plane table 
was needed for their locations. 

The initiation shortly thereafter of 
joint efforts by geologists, geophysi- 
cists and wildcatters, was rewarded in 
the next decade by spectacular suc- 
cesses in locating many structures of 
strong relief, such as piercement salt 
domes. Their significance as oil pro- 
ducing areas was impressive because 
many of these structures produced 
head-on, that is, inside the highest 
closing contour. Naturally, this search 
began in areas near previously discov- 
ered oil fields and has been intensified 
so that in those areas the high-grading 
has been completed. But there are 
areas which are now actively being 
leased which have not had this pre- 
liminary mapping and where there 
are prospective large structures, and 
possibly large oil fields. 

Such an area is the so-called Four- 
Corner Area including parts of Ari- 
zona, Colorado, Utah and New Mex- 
ico. Here, according to the records, 
as much as 10 million acres are now 
under leases taken in the last few 
years, and on which geophysical work 
to date has been quite modest. In the 
area of extensive development, such 
as the Gulf Coast of Texas and Lou- 
isiana, our program of high-grading 
is complete, except in the offshore 








portion, and our program there can 
be called a mopping-up one, divided 
into two separate programs. 


Two-Part Program 

The first part of this program is the 
examination of those areas between 
the larger structures where structures 
of small relief and small area may 
still be present. The second part is 
the location of traps on_ presently- 
known large structures, but away from 
the present producing pools either to 
one side or below the present pays. 

The effort to find these additional 
oil fields is being conducted mainly 
with the reflection seismograph, and 
the number of crews operating shows 
that it is the opinion that this wild- 
catting campaign is justified. Since 
this is the principal tool being used, 
the following discussion will be con- 
fined to the reflection seismograph. 
and is presented because there are re- 
quirements for success in this search 
which are different from those in the 
search of previous years for the large: 





ALTHOUGH there remains 
much room for improvements 
in technical skills used to find 
oil and gas structures, the au- 
thor presents a thought-provok- 
ing discussion of five things the 
geologist and geophysicist can 
do with data now available. In 
this “mopping-up” operation, 
the accent is on the smaller and 
more difficult-to-find structures, 
and the author makes a plea for 
careful treatment of all data. 
This paper is based upon a 
talk given by the author at the 
Los Angeles meeting of the 
AAPG in November, 1950. 











structures, and especially more refine- 
ment is required of the measurements. 

In the first class of exploration, that 
is, of locating new structures of low 
relief, or of small area, remember that 
oil has been produced in places where 
there is no dome or closed anticlinal 
structure. As an example, there is pre- 
sented a picture of a small field, and 
in fact, so small that it might be con- 
tended that it had better have been 
undiscovered. Figure 1 is a reflection 
picture of a shallow horizon and 
shows a monocline dipping generally 
to the southeast with some nosing. 
Figure 2 is a reflection picture of the 
same area about 3000 feet deeper, of 
the same monocline in the same direc- 
tion but at a greater rate of dip. Fig- 
ure 3 is an isopach map constructed 
mechanically from Figures 1 and 2 
to show the thicknesses of beds _ be- 
tween the two horizons. 

Note that the producing wells are 
not high on the nose, and note also 
that there is no fault which has been 
mapped to account for this produc- 
tion. What then was the reason for 
the production? The answer to this 
perplexing question seems to be that 
the producing wells are at a point 
farthest up on the nose where there 
is still a thick section, and there was 
a local slope which accounted for the 
occurrences of sand because of local 
currents during deposition. 

This example is evidence that a 
successful approach to the problem of 
finding these small structures involves 
the construction of isopach maps as 
an essential part of any report in such 
an area. For an isopach map to mean 
anything the seismograph computer 
must refrain from “smoothing” and of 
averaging the observed depth meas- 
urements, and above all he must use 
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actual observations and not contour 

n “phantom” horizons because this 
method results in generalization of the 
observed data. In this isopach build- 
ing, the geophysicist must be sure that 
the isopachs are real and that they 
do not represent merely changes in 
velocity interval, either of a local 
character or of a regional one. 

This brings up the second point in 
a program for success in this explora- 
tion. Velocity data must be sufficiently 
abundant, especially where the iso- 
pach intervals to be mapped are all 
small. Today, these interval velocities 
are generally measured by differences 
in long travel time of sound and not 
by direct measurement across the in- 
terval. It is problematical whether 
this present technique is adequate. 


a new technique has recently been 
presented.* 

Another question is whether we are 
contouring correctly the observed data 
when we find a small structure, or the 
occasional large one which is found 
by good luck once in a while, when 
we are working in a relatively large 
area between previously known struc- 
tures. Or, are our geologists and geo- 
physicists generalizing the phantom 
horizons? On this point it seems that 
geologists and geophysicists can profit 
by some study of outcrops on struc- 
tures to find out how smooth struc- 
tures really are. 

Figure 4 shows very carefully meas- 
ured dips and strikes on a structure 
which was growing through a geologi- 
cally long period. Faults have been 


the variation in the strike and dip of 
these observed data that the structure 


does not have a smoothed, warped 
bending with a large radius of curva- 
ture, but rather that in detail the 
strike has a number of turns and 
bends. 

There has been a general tendency 
not only among geophysicists, but also 
among subsurface geologists to con- 
tour between known datum points by 
smooth curves. This would be justified 
if the rocks were all of the same 
strength, but where there are weaker 
and stronger rocks involved in the 
folding there will be local points of 
weakness which make for irregulari- 
ties. The Russians have a proverb: 
“Where it is thin it breaks.” Although 
this is an expression of the same idea 
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FIGURE 1. Reflection picture of a shallow horizon showing a monocline 
dipping generally to the southeast with sume nosing. 


FIGURE 2. Reflection picture of the same area, showing contours about 
3000 feet deeper than illustrated in Figure 1. 
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FIGURE 3. Isopach map constructed mechanically from Figures 1 and 
2, showing thickness of beds between the horizons. 
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FIGURE 4. Carefully measured dips and strikes on a structure. Faults 
have been omitted from this map. 
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National surveyed these “Wildcat” locations for 
these clients before the wells were drilled. The 
success of a Seismograph survey depends on the 
technique, personnel, equipment, and a careful 
review of data . . . all matters requiring the ut- 
most in experience and in judgment. National has 


this experience and judgment. 


Consult NATIONAL Today. 


LEADING THE FIELD OF 
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In 1950 our clients drilled 
26 successful "WILDCAT”’ oil wells 
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expressed in a way which is more sig- 
nificant geologically. 

Slow folding and slow erosion of 
beds which vary in physical strength 
will result in local stresses and finally 
local faulting on a small scale which 
can affect the per-acre oil reserves if 
the structure is productive, and may 
even be responsible for blocks which 
are nonproductive in an area of a 
large oil field. The moral of this dis- 
cussion is that the regular contouring 
of reflection seismograph data is an- 
other generalization like that of phan- 
tom horizons, which may cause us to 
miss some oil pools. 

The second large problem in our 
exploration campaign is to find new 
pools on structures already known, 
and this job has two phases which are 
quite distinct. The first is the location 
of traps in known pays, but off to one 
side from present production. The 
second is that of mapping deeper 
structures beneath present production 
for possible deeper pays. 

An attempt to locate new pools out- 
side of present production is based 
usually on a study by someone to 
understand the general form of the 
structure. As an example, in the 
Jeanerette field of South Louisiana, 
production was found on a domal 
structure which was correctly inter- 
preted as having been caused by deep 
salt flowage. This type of structure 
quite generally has been observed to 
result in a graben over the salt, and 
the graben may be quite wide and 
may be domed. Many years after pro- 
duction was found on the central 
dome at Jeanerette, another company 
came in on the assumption that this 





About the rbuthonr 


PAUL WEAVER has been actively engaged in earth sciences for almost 
half a century. He began in 1908 with the U. S. Coast and Geodetic Survey 
after his graduation from Columbia University. A year 
later he transferred to the U. S. Geological Survey, and 
in 1910 went to Venezuela for a year with the Ber- 
mudez Company. He then joined Compania Mexicana 
de Petroleo el Aguila in Mexico where he remained until 
1926, with the exception of about one year in the service 
of S. Pearson & Son of London. During his years in 
Mexico, he did geological and geophysical work in the 
Isthmus of Tehuantepec and in the Tampico district, 
and was drilling superintendent for Tampico operations. 
He was connected with the first geophysical exploration | 
in Mexico. In 1926, he joined Gulf Production Com- 
pany at Houston, and in 1929, was made chief geophysicist of the Houston 
area for Gulf Oil Corporation, which position he now holds. A member 
of numerous technical and social societies, Weaver is the only man to be a_ | 
former president of both the AAPG and SEG. He is also active in the | 
API and AIME. 











dome was in a graben, and did re- 
flection work, thereby locating two 
faults bounding the central area 
which was confirmed by drilling. They 
found production because outside the 
fault the beds were closed against the 
fault. 

For similar discoveries of this kind, 
the difficult-to-locate fault is obvi- 
ously one of the requisites, but map- 
ping of faults with the reflection seis- 
mograph is by no means a simple 
process, as has been discussed very 
ably by Miller Quarles, Jr.? Figure 5 
was taken from his paper. It will be 
observed that the most important in- 
dication of a special situation is the 
absence in a certain zone of reflec- 
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FIGURE 5. In this situation there is an absence of reflections on the upthrow side of the fault. 
Taken from “Fault Interpretation in Southwest Texas from Seismic Data” by Miller Quarles, Jr., 
Geophysics, Vol. XV, No. 3. 
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tions which is on the upthrow side of 
the fault. 

The other phase of this second 
problem is that of finding new pools 
at greater depths on presently produc- 
ing structures. This, of course, re- 
quires information from the deeper 
beds; that is, reflections at greater 
depths than production. Even where 
this is possible it is too frequently the 
case that the instructions given to the 
reflection seismograph party do not 
include orders to make special effort 
for deeper information. 

In many parts of the territory being 
worked with the reflection 
graph it may be possible to find re- 
flections a short depth below known 
pays, but to carry out similar mapping 
5000 feet or more deeper is very much 
more difficult. Some reflection work 
covering a large area was recently re- 
viewed by the writer, and it was found 
that although different jobs had been 
carried out by different crews, no at- 
tempt was made to map very much 
deeper than the known pays in the 
area. The importance of deeper data 
is particularly to be emphasized where 
there is evidence that the deeper 
structure is somewhat different from 
the structure of the shallower beds. 
And here there is danger that the ob- 
served data may be interpreted on 
the idea that only that portion should 
be used which fits in with the shal- 
lower structure. 


seismo- 


Future Progress 

The observations above as to possi- 
ble avenues for future progress in 
geology and geophysics, may be sum- 
marized in a very few words: 

@ Note your velocities. 

@ Use isopachs. 

@ Reflections are either valid or 

®" CONTINUED ON PAGE 114 
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Exploration Societies Hold Annual Meeting 


J debe sreigpeive 4000 geolo- 
gists, geophysicists and paleon- 
tologists, are expected to register for 
the combined annual meetings of the 
American Association of Petroleum 
Geologists (the 34th); the Society of 
Economic Paleontologists and Miner- 
alogists (the 25th), and the Society 
of Exploration Geophysicists (the 
2Ist), April 23-26 at the Jefferson 
Hotel. Louis. 

One speaker will be Oscar L. Chap- 
man, Secretary of the Interior. The 
program will include many technical 
papers on all related subjects, awards 
to outstanding members, and a full 
round of entertainment for delegates 
and guests. New officers will be in- 
stalled by the three societies at the 
conclusion of the sessions. 

These societies have contributed 
heavily toward the exploration and 
discovery of oil in this and other coun- 
tries. Distinguished leaders in the in- 
dustry have held memberships in one 
or more of the societies and their rec- 
ord is one of accomplishment. 


The AAPG 

The AAPG with approximately 
7800 members, is said to have been 
formed at Tulsa, October 2, 1915 at 
the suggestion of the late J. Elmer 
Thomas, geologist for the Minne- 
homa Oil Company, Tulsa, and James 
H. Gardner, who felt that professional 
geologists of the Southwest should be- 
come organized. Organization was en- 
trusted to Charles H. Taylor, then 
head of the Department of Geology 
at the University of Oklahoma, who 
obtained the active support of E. De- 
Golyer, then chief geologist for Mexi- 
can Eagle Oil Company and who was 

Oklahoma at that time. 

l'aylor called a conference for Jan- 
uary 7-8, 1916, at Norman, Okla., 
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with about 60 geologists present. No 
organization was perfected there but 
a technical program, not confined to 
petroleum geology, had been arranged. 
This has subsequently been recognized 
as the first official meeting of the as- 
sociation. The second session was in 
Tulsa February 9-10, 1917, with about 
90 geologists in attendance and the 
Southwestern Association of Petro- 
leum Geologists was organized with 
Professor Taylor taking the initiative 
and earning the title of the “Father” 
of the AAPG. Membership doubled 
during the following year and _ in- 
cluded geologists from New York to 
California; and the need for such 

society being fully recognized, the title 
of the organization was changed to 
American Association of Petroleum 
Geologists. The first meeting of the 
society under that name was held in 
Oklahoma City, February 16-17, 1918, 





HERE IS an up-to-the-minute 
report on the forthcoming an- 
nual meeting of the three ex- 
ploration societies, the AAPG, 
SEG and SEPM, to be held at 
the Jefferson Hotel in St. Louis, 
April 23-26. A brief history of 
the origin of each society is pre- 
sented, in addition to the new 
and current officers who are re- 
sponsible for the leadership of 
these organizations. 














when 180 geologists were present and 
a constitution was adopted. 


Thomas outlined the scope of 


AAPG activities as follows: “Com- 
petition, multiple effort and ingenu- 
ity rapidly brought about expanding 
activities and improving techniques 
(in geology). The principal thought 
of the founders of the association had 
been to provide a forum for the ex- 
change of ideas and a_ publication 
wherein could be reported new theo- 
ries and practices as well as our ever- 
increasing accumulation of data, sci- 


entific, technical and economic. Well 
has it fulfilled those functions and 
many others, such as establishing a 


code of professional ethics, acting as 
an ‘employment bureau,’ sponsoring 
research with appropriations of its 
own funds, providing a revolving fund 
for the publication of valuable mate- 
rial in unit volumes besides issuing a 
regular monthly bulletin containing 
papers presented at its own annual 
and midyear meetings, encouraging 
the establishing of numerous local so- 
cieties of petroleum geologists, as well 
as affiliating with national technical 
societies of allied professions such as 
the paleontologists and geophysi- 
cts...” 

The AAPG i is governed by five off- 
cers elected annually by the members 
and assisted in their administration by 
22 associate editors appointed by the 
editor, and by 50 business representa- 
tives elected by the member voters in 
their own geographic districts. Much 
of the association work is done by 11 
standing committees on business, re- 
search, geologic names, applications 
of geology, publication, finance, ex- 
ploratory drilling, revolving publica- 
tion fund, research fund, medal 
award, and distinguished lectures, and 
by several special committees. A full- 
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American Association of Petroleum Geologists officers are, left to right, L. G. Weeks, vice president; 
Dr. K. K. Landes, editor; Robert H. Dott, secretary-treasurer, and Frank A, Morgan, president. 





Society of Economic Paleontologists and Mineralogists officers are, left 
to right, T. H. Philpot, president; Dr. K. O. Emery, vice president, and 


time business headquarters was estab- 
lished in 1926 and is maintained in 
Tulsa. 

Current AAPG officers are C. L. 
Moody, division geologist, The Ohio 
Oil Company, Shreveport, president; 
John Emery Adams, geologist, Stand- 
ard Oil Company of Texas, Midland, 
Texas, vice president; Henry N. 
Toler, manager of the Geological and 
Land department, Southern Natural 
Gas Company, Jackson, Miss., secre- 
tary-treasurer; and Alfred H. Bell, 
head of the Oil and Gas Division, 
Illinois State Geological Survey, Ur- 
bana, IIl., editor. 

Officers who will take over at the 
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Cecil G. Lalicker, secretary-treasurer. 





Society of Exploration Geophysicists officers are, left to right, R. A. Geyer, editor; Francis F. 
Campbell, secretary-treasurer; Sigmund Hammer, vice president, and George E. Waggoner, president. 


conclusion of the 36th annual meeting 
in St. Louis are Frank A. Morgan, 
vice president and manager of explo- 
ration, Richfield Oil Corporation, Los 
Angeles, president; Lewis G. Weeks, 
chief geologist, Standard Oil Com- 
pany (N.J.), vice president; Robert 
H. Dott, Oklahoma Geological Sur- 
vey, Norman, Okla., secretary-treas- 
urer; Kenneth K. Landes, University 
of Michigan, Ann Arbor, editor. 
The SEG 

Founded in Houston in 1930, the 
Society of Economic Geophysicists be- 
came the Society of Petroleum Geo- 
physicists (Geophysics Branch of the 
AAPG) in 1932, and in 1936 became 


an independent organization known 
under its present name of the Society 
of Exploration Geophysicists. ‘The so- 
ciety’s founder was the late Donald C. 
Barton of Houston, who was joined 
by John F. Weinzierl, J. Brian Eby 
and G. H. Westby. From the original 
30 charter members in 1930 the so- 
ciety had grown to more than 2700 
at the close of 1950. 

Purpose of the society is to promote 
the science of geophysics, and its ac- 
tivities are not devoted exclusively to 
geophysical exploration for petroleum. 
There are strong indications that a 
mining geophysics section might be 
organized within the society during 
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We've helped “rig up” hundreds and hundreds 
| of locations, so we know our business. Our 
men are experienced and our engineering staff 
is available to you for advice and assistance. 
The equipment we sell is of the best obtainable. 


Because of our experience, our complete stocks 





and our dependable equipment, we offer you 





the finest service in the oil country. When 


you're “riggin’ up.” ring us up. 
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1951. It is the only organized group 
of exploration geophysicists in the 
world whose activities are devoted ex- 
clusively to the application of the sci- 
ence to mineral exploration. 

In 1936 the society published the 
first volume of its quarterly journal, 
Geophysics, now in its 16th volume 
of uninterrupted publication. The 
journal presents papers by practicing 
geophysici ists on the latest technolog- 
ical advances in general and applied 
geophysics. In addition to members 
of the society, more than 600 educa- 
tional and research libraries through- 
out the world subscribe to Geophysics. 
The Cumulative Index to Geophysics 
and other publications of the society 
was published in 1947, indexing all 
material from 1931 to that date. In 
1948, under the direction of Henry C. 
Cortes, the society published the first 
volume of Geophysical Case Histories, 
edited by L. L. Nettleton. As described 
by the editor, this volume is the first 
of a series designed to provide mate- 
rial by which geophysical surveys can 
be judged from later development and 
thus aid in the interpretation and 
evaluation of other geophysic al work. 
Headquarters of the society are in 
Tulsa. 

The society has ten local sections in 
Tulsa, Dallas, Houston, Pacific Coast, 
Fort Worth, Shreveport, Midland, and 
Denver, including student sections at 
Colorado School of Mines, University 

| Tulsa and University of St. Louis. 

Current officers are George E. Wag- 
oner, district exploration manager, 
The Carter Oil Company, Shreveport, 
president; Sigmund Hammer, head of 
gravity interpret tation section, Gulf 
Research and Development Company, 





Max Steineke, chief geologist 
consultant to Arabian American Oil 
Company, San Francisco, will re- 
ceive the American Association of 
Petroleum Geologists 1951 Sidney 
Powers Memorial Medal. The award 
is for distinguished contribution to 
and achievement in petroleum ge- 
ology, and is in recognition of 
Steineke’s success in discovering and 
developing huge oil resources in 
Saudi Arabia. 

The fifth winner of the medal, he 
will receive it at the association’s 
36th annual meeting. 











Pittsburgh, vice president; Francis F. 
Campbell, supervisor, Amerada Petro- 
leum Corporation, Tulsa, secretary- 
treasurer; and R. A. Geyer, research 
geophysicist, Humble Oil & Refining 
Company, Houston, editor. 


Officers for 1951-52 will be an- 
nounced at the meeting. 
The SEPM 

The Society of Economic Paleon- 

tologists and Mineralogists has ap- 


proximately 800 members and its busi- 
ness headquarters office is with that 
of the AAPG in Tulsa. It originated 
in March, 1926, during an annual 
meeting of the AAPG in Dallas. These 
specialists were members of the AAPG 
engaged particularly in the study of 
the fossils and the mineral contents of 
rocks for the purpose of correlating 
rock formations. The organization 
committee consisted oi F. B. Plum- 
mer, Fort Worth, chairman; Mrs. 
Paul Applin, Fort Worth; Donald D. 


Hughes, Los Angeles; Raymond C. 
Moore, Lawrence, Kansas, and F. L. 
Whitney, Austin, Texas. At the an- 





nual AAPG meeting in Tulsa in 1925, 


the society was established with 80 
charter members and the society’s 
publication, the Journal of Paleontol- 
ogy was authorized. The SEPM was 
approved as a technical division of 
the AAPG in 1930 and the Journal 
of Sedimentary Petrology was ini- 
tiated the following year. 

The SEPM now has two profes- 
sional periodicals, each unique in its 
field of geologic science: the Journal 
of Paleontology, first published in 
1927, and, beginning with 1935, pub- 
lished jointly with the Paleontological 
Society (an affiliate of the Geological 
Society of America) ; and the Journal 
of Sedimentary Petrology, first pub- 
lished in 1931. 

Current SEPM officers are W. C. 
Krumbein, Northwestern University, 
Evanston, IIl., president; H. B. Stenzel, 
Bureau of Economic Geology, Austin, 
First Past-President; R. Dana Russell, 
U.S. Navy Electronic Laboratory, San 
Diego, California, Second Past-Presi- 
dent; Gordon Rittenhouse, University 
of Cincinnati, Cincinnati, vice presi- 
dent; Cecil G. Lalicker, University of 
Kansas, Lawrence, secretary-treasurer ; 
J. Marvin Weller, University of Chi- 
editor, Paleontology; W. H. 


cago, 
Twenhofel, Orlando, Florida, editor, 
Mineralogy; Jack L. Hough, Univer- 


sity of Illinois, Urbana, managing edi- 
tor, Mineralogy. 

Officers who will take over at the 
conclusion of the 25th annual meeting 
at St. Louis are T. H. Philpot, The 
Carter Oil Company, Shreveport, 
president; K. O. Emery, University of 
Southern California, Los Angeles, vice 
president; and C. G. Lalicker, Univer- 
sity of Kansas, secretary-treasurer. 





SEG 
Monday, April 23 

“Opening Remarks and Welcome,’’ by Geo. E. 
Wagoner, president, SEG. 

‘“A Geophysical Study of the 
Tulsa County. Oklahoma,”’ V. 
ing Geophysicist, Tulsa. 

‘Reflection Shooting on the 


Dome, 
Consult- 


Owasso 
Jones, 


Edwards Plateau,”’ 


Thos. C. Poulter and . Lombardi, Stanford 
Research Institute, Stanford, Calif. 
“Anomalous Deep. Reflections in Big Horn 


Montana,’’ Arne Junger, Shell Oil Com- 
Angeles. 

of Elastic 
Temperature,’ 


Austin. 


County. 
pany, Los 
‘Variation 
Pressure and 
University of Texas, 
‘The Salt Ridge Hypothesis on the Origin of 
Texas Gulf Coast Type Faulting,’ Miller Quarles, 
Jr., District Supervisor, United Geophysical Com- 
pany, Houston. 
““Geonhysical 
Gulf Research 
burgh. 
“Seismic Velocity as 
Geologic Time.’’ L. Y. 
Corporation, Tulsa. 
‘Geophysical Methods Adapted to Highway Con- 
struction Problems,’’ R. Woodward Moore, Head 
of Geophysical Exploration Unit, U. S. Bureau of 
Public Roads, Washington, D. C. 


Tuesday, April 24 
Joint Sessions—Presidential Addresses and Fea- 
tured Speaker. 
“‘How Seismograph Interpretation is Related to 
Changes in Sedimentary Section in West Texas and 
New Mexico,.”’ by John Daly, General Geophysical 


Velocities in Rocks with 
> Darrell S. Hughes, 


A. Eckhardt, 
Pitts- 


Activity in 1950,” E. 
& Development Company, 


a Function of Depth and 
Faust, Amerada Petroleum 
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Company, Midland, Texas, and C. N. Page, Hono- 
lulu Oil Corporation, Midland. 

“Observations on the Quantitative 
of Oil Accumulations Found in the United States 
or Why are Major Oil Fields Located Where They 
Are,”’? Charles 1. Deegan, of Cummins, Berger and 
Pishney, Fort Worth. 

‘Scale Model Results as Geologic 
Interpretation of Salt Structures,’’ T. J. Parker 
and A. N. McDowell, Texas A & M College, Col- 


lege Station. 


Distribution 
a Guide for 


Wednesday, April 25 

AAPG Symposium on Geology of Oil 
Reservoirs. 

**Geovhysical Exvloration of Southwest Hungary,’ 
Raoul Vajk, Standard Oil Company (N. J.), New 
York City. 

“The Effect of Random Errors in Gravity Data 
on Second Derivative Values,’’ Thomas A. Elkins, 
Gulf Research & Development Company, Pitts- 
burgh. 

‘*Magenetic Well Logving.’’ R. A. Broding, C. W. 
Zimmerman, E. S. Wilhelm, and A. A. Stripling, 
Magnolia Petroleum Company, Field Research Lab- 
oratories, Dallas. 

‘Regional Gravity Survey in Northe astern Okla- 
homa and Southeastern Kansas.’’ Kenneth L. Cook, 
U. S. Geological Survey, Salt Lake City. 
Residuals and Structures.””’ L. L. 
Meter Exploration Company, 


Field 


and Gas 


**Regionals,. 
Nettleton, Gravity 
Houston. 


“The Anomaly of Structures of Simple 


Geometric Cross Section,’’ W. B. Agocs, Univer- 
sity of Tulsa, Tulsa. 
“‘Least Squares Residual Anomaly Determina- 


tion.”’ by W. B. Agocs, University of Tulsa, Tulsa. 
**Analytical Iso-Horizon dZ/dT Relations for the 


Reflection Data,’’ P. E. Nar- 
varte, Consulting Geophysicist, San Antonio. 

‘Some Experiments with Elastic Waves in the 
Ground.”’ J]. E. White, Magnolia Petroleum Com- 
pany, Field Research Laboratories, Dallas. 

“The Generation and_ Propagation of Strain 
Waves in Rock.’’ Leonard Obert, Wilbur I. Duvall, 
and Thomas C. Atchison, U. S. Bureau of Mines, 
Washington, D. C. 

‘Ground Roll Coupling to Atmospheric Com- 
pressional Waves,’’ Frank Press and Maurice Ewing, 


Solution of Seismic 


Columbia University, New York City. 
‘*Frequency Analysis of Seismic Waves,’’ J. 
Takosky and John J. Jakosky, Jr., Internation al 


Geophysics Company, Los Angeles. 


“Seismic Wave Guide Phenomena,”’ K. E. Burg 
and E. J. Stulken, Geophysical Service, Inc., Dallas, 
and Frank Press and Maurice Ewing, Columbia 
University, New York City. 

‘An Electromechanical Transducer for the Tran- 
sient Testing of Seismographs,”’ Pierre M. Honnell, 
Saint Louis University, St. Louis. 

“Routine Delta Tee Analysis for Field Crew 


Use.’’ Carl H. Savit, Western Geophysical Com- 
pany. Los Angeles. 

‘The Application of Electrical Restivity Measure- 
ments to the Problem of Fluid Flow in Porous Me- 
dia,’ M. R. T. Wyllie and M. B. Snangler, Gulf 
Research & Development Company, Pittsburgh. 

‘Porosity Profile Determination from Electric 
J.ogs,”’ T. R. Wright and S. J. Pirson, Stanolind 
Oil and Gas Company, Tulsa. 


Thursday, April 26 
Field trip to St. Louis University Geophysical In- 
stitute and Seismological Station at Florissant. 
Joint Meeting of New Officers of the Three Par- 
ticipating Societies. Banquet. 
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Award for Achievement... to a Westerner 


Kaiser Steel is now one of the major pipeline suppliers 
to the western two-thirds of the nation—evidence that 
it has won its spurs in this basic industry. 

The reasons for Kaiser Steel’s remarkable growth are 
familiar to its customers—an integrated operation that 


Kaiser Steel line pipe to conform to 
latest API specifications is pro- 
duced in diameters from 1/2 inch to 
30 inches, and in lengths up to 55 
feet. Shipping points are Fontana 
and Napa, California. 





assures highest quality; modern facilities producing a 
complete range of sizes; and a record for dependability 
unsurpassed in the industry. 

Little wonder that experienced line men consistently 
rely on Kaiser Steel! 


It's good business to do business with 





iser Steel 














KAISER STEEL PIPE SPECIFICATIONS © All pipe manufactured to latest A.S.T.M. and A.P.I. specifications 
Type Diameter Length Wall Thickness Shipping Point 
Continuous Weld —Threaded and Coupled V2" to 4” Uniform 21’ Standard Fontana, Calif. 
nominal |.D. 
Continuous Weld — Plain End 238’ to 4/2’ O.D. Up to 40’ Standard Fontana, Calif. 
Electric Resistance and Fusion Weld — Plain End 85’ to 20’ O.D. Up to 40’ .188’' to .500’’ Napa, Calif. — Basalt-Kaiser 
Electric Resistance Weld — Plain End 53%" to 1234” O.D. Up to 55’ .188’' to .400’’ Fontana, Calif. 
Electric Fusion Weld — Expanded — Plain End 22 to 3a G.B. Up to 40’ .188’ to .500’’ Napa, Calif.— Basalt-Kaiser 

















Prompt, dependable delivery at competitive prices ° KAISER STEEL CORPORATION tos Angeles, Oakland, Seattle, Portland, Houston, Tulsa, New York 
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SEPM 
Wednesday, April 25 

‘Comparison of African and American Tertiary 
Nautiloid Faunas,’’ A. K. Miller, University of 
lowa, lowa City. 

‘New Crinoid Fauna from Banff Formation 
Mississippian Sunwapta Pass Area, Alberta,’’ L. 
Laudon, J. M. Parks, University of Wisconsin, 
Madison, and A. C. Spreng. Rolla, Mo. 

**Moeller’s Error in Identification of Ehrenberg’ s 
Alveolina Montipara, and the Consequences,’ ; 
K. Elias, University of Nebraska, Lincoln. 

“Ostracoda from Lower Sundance Formation 
Western Interior U. S.,’’ James A. Peterson, State 
College of Washington, Pullman. 

“Ostracoda from ‘Upper Sundance’, Western In- 
terior U. .’ Frederick M. Swain, University of 
Minnesota, Minneapolis, and James A. Peterson, 
State College of Washington, Pullman. 

“Coral Fauna of a Biostrome in Cedar Valley 
Limestone,’’ Charles W. Pitrat, University of Wis- 
consin, Madison, 

‘Endothyroid Foraminifera and Ancestral Fusu- 
linids from Type Chesteran, (Upper Mississip- 
pian),’’ Doris Nodine Zeller, University of Wis- 
consin, Madison. 

“Fauna of Leipers Formation, Russell County 
Kentucky,” John P. Brand, Texas Technological 
College, Lubbock. 

‘Some Aspects of Reef Paleontology and Lithol- 
ogy in Edwards Formation of Texas,’’ William H. 
Matthews, Texas Christian University, Fort Worth, 

“Zonation of Austin Group, Williamson County, 
Texas.’” Keith Young, University of Texas, Aus- 
tin, and Edward Marks, Bureau of Economic Geol- 
ogy, Austin. 

‘‘Lithology and Stratigraphy of Hermosa _ Bio- 
herms, San Juan Canyon, Utah,’’ Sherman Wen- 
gerd, University of New Mexico, Albuquerque. 

‘Use of Statistical Techniques in Paleontology 


Sedimentation, and Stratigraphy,” W. C. Krum- 
bein, Northwestern University, Evanston. 
‘What is Quantitative Paleontology?,’’ Benja- 


min H. Burma, University of Nebraska, Lincoln 

“Statistical Study of the Paleozoic Ostracode 
Amphissites centronotus,”” Leo M. Wright, Uni- 
versity of Missouri, Columbia. 

‘**Ecological Control in Some Pennsylvania Ma- 
rine Invertebrate Faunas,’’ Lewis M. Cline, Uni- 
versity of Wisconsin, Madison. 

‘Presentation of Petrofabric Diagrams,’’ Lau- 
rence H. Lattman, University of Cincinnati, Cin- 
cinnati. 

“Petrographic and Lithologic Attributes of Sand- 
stones E. C. Dapples, Northwestern University, 
Evanston, Ill. 

“Correlation of Carbonate Rocks by Chemical 
Analysis,’” H. R. Gault, Carl Warmkessel and Ross 
Lessentine, Lehigh University, Bethlehem, Penn. 

“Suggested Standardization of Descriptive Pa- 
rameters in Mechanical Analysis of Sediments,”’ 
Douglas L. Inman, Scripps Institute of Ocean- 
ography, La Jolla, Calif. 


Thursday, April 26 

“Relationship of Biotic and Lithic Facies in Re- 
cent Gulf Coast Sedimentation.”’ Shepard W. Low- 
man, Rensselaer Polytechnic Institute, Troy, N. Y. 

“Depositional Environment of Black Shale,”’ 
Parker D. Trask, California State Division of San 
Franci isco Bay Toll Crossings, San Francisco, Calif. 

‘‘Depositional Environment of Red and Green 
Shales.”’ Ralph E. Grim, Illinois Geological Sur- 
vey, Urbana, Il. 

“Significance of Evaporites in Depositional Se- 
quence,”’ Laurence L. Sloss. Northwestern Uni- 
versity, Evanston, III. 

“*Microfossils as Environment Indicators in Ma- 
rine Shales,’> Samuel P. Ellison, Jr., University 
of Texas, Austin. 

‘*Thermoluminescence and Surface Correlation 
of Limestone.”’? D. F. Saunders. University of Wis- 
consin, Madison. 

“The moluminescence as a Tool of Subsurface 
Correlation,’?’ J. M. Parks, University of Wiscon- 
sin, Madison. 

**Thermoluminescence as a Means of Absolute 
Age Determination,’ E. J. Zeller, University of 
Wisconsin, Madison. 

“Exposed Devonian Rocks of Central Missouri,”’ 
A. G. Unklesbay, University of Missouri, Columbia. 

*“Crinkled Limestones in Lykens Formation of 
Colorado,’? Warren O. Thompson, University of 
Colorado, Boulder. 

‘Stratigraphic Details of Lower Mississippian 
Rocks of Northwestern Utah and Southwestern 
Montana,.”’ F. D. Holland, Jr., University of Cin- 
cinnati, Cincinnati. 

‘‘New Teaching Aid in Sedimentation.’’ Daniel 
J. Jones, University of Utah, Salt Lake City. 


SEPM Papers Presented by Title 

‘Some Pennsylvanian and Permian 
from Northeastern Nevada.’’ Raymond C. 
University of Nebraska, Lincoln. 

“Infrared Spectra of Some Pulverized Common 
Rock-Forming Minerals,’’ W. D. Keller, Donald 
L. Biggs, and John H. Spotts, University of Mis- 
souri, Columbia. 

‘Stratigraphic Relationships of Illite and Glau- 
conite in the Coastal Plain of New Jersey,’’? Mitch- 
ell A. Light, University of Massachusetts, Amherst. 

‘*Feldspars in Sandstones,”’ W. D. Keller and El- 
jen Markward, University of Missouri, Columbia. 


Fusulines 
Douglass, 


114 « 


Exploration Section 


AAPG PROGRAM 
Tuesday Afternoon, April 24 
Joint Meeting Three Societies. 
‘North American Geosynclines and Continental 


Origin,’ Marshall Kay, Department of Geology 
Columbia University, New York City. 

‘Regional Devonian Stratigraphy in Wyoming- 
Montana-Southern Alberta Area,’ John M. Andri 
chuk, Northwestern University, Evanston, IIL. 

‘The Specific Reservoir Concept in Oil Find- 
ing.”’ Paul Krynine, Pennsylvania State College 
State College, Penn. 

“Grain Size Distribution and Reservoir Rock 
Characteristics,”’ John Cedric Grifhths, Pennsylva- 
nia State College. 

‘Sedimentary Basin Development and Its Bear- 
ing on Oil Occurrence Lewis G. Weeks, Standard 


Oil Company (N. J.), New York City. 
Wednesday, April 25 


Reservoir Geological Viewpoints,’’ Oscar Wil- 
helm, Shell Oil Company, Houston. 

“Genesis of Reservoir Rocks,’’ Gordon Ritten- 
house, University of Cincinnati, Cincinnati. 

“Core Analysis Practices—Basic Methods and 
New Developments,’ Peter H. Masson, Humble 
Oil & Refining Company, Houston. 

“‘Restivity of Brine- Saturated Sands in Relation 
to Pore Geometry. W. ©O. Winsauer, H. M. 
Shearin, Jr., P. H. Masson, and M. Williams, 
Humble Oil & Refining Company, Houston. 

‘Classification of Carbonate Reservoir Rocks and 
Petrophysical Considerations,’? A. E. Archie, Shell 
Oil Company, Houston. 

“Porosity Profile Determination from Electric 
Logs.’ T. R. Wright and S. J. Pirson, Stanolind 
Oil & Gas Company, Tulsa. 

**The Interpretation of Neutron and Gamma 
Rav Well Logs.’ William L. Russell, Geological 
Department, Texas A & M College, College Sta- 
tion. 

Interstitial Water in Petroleum Reservoirs,”” W. 
\. Bruce, The Carter Oil Company, Tulsa. 

Reservoir Hydrocarbons and Their Behavior,” 
Donald L. Katz, University of Michigan, Ann 
Arbor. 

‘The Application of Electrical Resistivity Meas- 
urements to the Problem of Fluid Flow in Porous 
Media.’” M. R. J. Willie and M. B. Spangler, 
Gulf Research & Development Company, Pitts- 
ee 

‘Darey’s Law.’’ M. Kine Hubbert, Associate Di- 
rector. Exploration & Production Research Divi- 
sion, Shell Oil Company, Houston. 


Panel Discussion 
Microscopic Studies of Capillary Flow.’’ Divi- 
sion of Petroleum and Natural Gas Engineering 
Pennsylvania State College. 


Thursday, April 26 

Geology and Oil Potentialities of Cuba.’’ Rene 
Engel, International Petroleum Consultants, Ltd., 
Pasadena, Calif. 

‘‘Geology and Oil Prospects of Israel.’’ Max W. 
Ball and Douglas Ball, Oil & Gas Consultants, 
Washington, D. C. 

“‘Chimire Field, Anzoategui, Venezuela.’’ Verner 
Jones, Socony-Vacuum Oil Company of Venezuela, 
Caracas, Venezuela. 

‘Exnloratory Drilling in 1950,°° F. H. Lahee 
Sun Oil Company, Dallas. 

“Scale Model Results as a Guide ad Geologic 
Interpretation of Salt Structures.” I. Parker 
and A. N. McDowell, Texas A & M Golleee Col- 
lege Station. 

**A Photoeraphic Study in Kent County. Texas.”’ 
Charles de Blieux, The General American Oil Com- 
pany of Texas. 

**Turassic Stratigraphy of Colorado.”’ Clifford N. 
Holmes, U. S. Geological Survey, Grand Junction, 
Colo. 

“Geology of Uranium Deposist in the South- 
western States and of the Morrison Formation in 
the Colorado Plateau Area,’’ U. S. Atomic Energy 
Commission. New York City. 


AAPG Papers Presented by Title 

‘Stratigraphy and Structures in the Northern 
Taconic Mountains.’’ G. M. Sowers, Washineton 
University. St. Louis. 

‘Pennsylvania and oi ggg Stratigraphy in the 
Crested Butte Quadrangle, ——- County. Colo- 
rado.”’ R. L. Langenheim, Jr., Coe College, Cedar 
Rapids. Iowa. 

“Gulf Coast Exploration Methods.’’ Fred R. 
Haeberle, Standard Oil Company of Texas, Ama- 
rillo, Texas. 

*‘Tacksonian Stage in Southeastern Arkansas,’’ 
J ouis T. Wilbert. Jr.. Louisiana State University 

saton Rouge. 

“Lithofacies Study of the Salt Wash and Re- 
capture Members of the Morrison Formation”? Va. 
L. Freeman and Thomas E. Mullins, U. S. De- 
partment of the Interior, Geological Survey, Grand 
Junction, Colo 

““Chesterian Facies of Northern West Virginia 
and Southwestern Pennsylvania,’’ John L. Wray, 
West Virginia University, Morgantown, W. Va. 

‘*Preliminary Note on the Evidence for Strike 
Slip Faulting in the Basement Complex of the Abi- 
lene Anticlinal Area of Kansas.’ R. Chelikow- 
sky. Kansas State College. Manhattan, Kansas. 

‘Carboniferous Stratigraphy and Structure Ge- 
ology of New Brunswick, Canada,’? Wm. C. Gus- 
sow, Shell Oil Company. 


Avenues for Progress 
® CONTINUED FROM PAGE 106 


In the 
first case, make some use of everyone 


they are not reflections at all. 


of them. Don’t make maps on phan- 
toms. 
@® Be not 


show small structure o1 complex ones, 


afraid of maps which 
if they are geologically consistent. 

@ Avoid averaging and generalizing. 

It may seem that these recommen- 
dations are all concerned with the 
computing and contouring work in 
the office. They have been brought 
out because they seem now the most 
important ones. But, of course, there 
must go along with them a high de- 
eree of good instruments to obtain 
usable data. On this point, the tre- 
mendous improvements that have 
been made in the reflection seismo- 
graph equipment should be recog- 
nized as most important in our recent 
successes in this program. 

At the American Mining Congress 
recently held in Salt Lake City, Peter 
Joralemon discussed the benefits in 
the interpretation of the geology of 
metal mining areas by the use of sur- 
veys which successively covered 
smaller and smaller areas as compared 
to surveys of large areas where the 
details were generalized and some ob- 
served data were omitted in this gen- 
eralization. Similarly, in our field, 
whether we like or not, our major ex- 
ploratory effort requires mapping of 
details in areas where we formerly 
operated on a general scale of map- 
ping larger areas. This means that we 
are going over some areas that we 
worked before, but we should not ob- 
ject to this. We should remember 
Shakespeare’s “Merchant of Venice,” 
Act I, Scene 1: 

“In my schooldays, when I had lost 

one shaft, 

I shot his fellow of 
flight, 

The self-same way, 
vised watch, 

To find the other forth, and by 
adventuring both I oft found 
both.” 


the self-same 


with more ad- 


The important phrase in this quo- 
tation is “more advised watch,” and 
this paper is a plea that when we do 
over an area that we definitely look 
at the observed data with more ex- 
perience from which we can say that 
we have worked “with more advised 
watch.” 

REFERENCES 

1A. P. Claudet and Neal J. 
Method for Measuring Seismic Velocities,’’ 
Gas Journal, Sept. 14, 1950. 

* Quarles, Miller, Jr., ‘Fault Interpretation in 


Southwest Texas from Seismic Data,’’ Geophysics, 
Vol. XV. No. 3, page 162. 
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13 Percent Ahead of 1950 


By CECIL W. SMITH 
WORLD OIL Staff 


XPLORATORY well comple- 
tions decreased sharply in Febru- 
ary in comparison with the high mark 
reached in the previous month. The 
big lead over last year that had been 
piled up during January was whittled 
down considerably, but still the cur- 
rent exploration program is about 13 
percent ahead of the 1950 campaign 
in number of wells completed. Febru- 
ary’s tests failed by only six wells of 
equalling the number finaled during 
the same month last year. 
A total of 535 exploratory ventures 
were completed during the month to 
boost the year’s two-month total to 


1331. That topped last year’s per- 
formance by 154 wells or 13.1 per- 
cent. February’s work was consider- 
ably under the record hung up during 
January, but a slackening generally 
occurs during February and _ usually 
has little, bearing on what will happen 
during the rest of the year. 
Although this year’s record has 
topped last year’s in the number of 
tests drilled, it has not done quite as 
well when successful results are con- 
sidered. So far producers have num- 
bered 249, while 222 were successful 
in the same two-month period of 
1950, and percentagewise those totals 


Summary of Results of Exploratory Drilling 


TWO MONTHS: 
January-February 














Feb., | Jan., Percent 
ITEM 1951 | 1951 | 1951 | 1950 Diff. 
Oil Discoveries 74 95 169 138} + 22.5 
New Fields 46 72 118 97; + 21.6 
New Pays 28 23 51 41) + 24.4 
Distillate Discoveries 4 8 12 14 14.3 
New Fields 2 7 9 13 30.8 
New Pays 2 1 3 1 +200.0 
Gas Discoveries. . 12 16 28 26, + 7.7 
New Fields s 13 21 23 8.7 
New Pays 4 3 7 3) +133.3 
Total Discoveries 90 119 209 178; + 17.4 
Extensions to Fields 10 30 10 14 9.1 
Oil Fields 6 23 29 39 25.7 
Distillate Fields 2 4 6 2 +200.0 
Gas Fields 2 3 5 3) + 66.7 
Total Prod. Tests 100 149} 249) 222) + 12.2 
Dry Holes 435; 647; 1082; 955) + 13.3 
Wildcats 407 610 1017 895; + 13.6 
New Pays 1 3 4 4 
Outposts 27 34 61 56, + 89 
Total Expl’tory Tests 535 796 =1331; 1177, + 13.1 
Percent Productive) 18.7 18.7; 18.7; 189 
Percent Dry 81.3) 81.3; 81.3 81.1 


amount to 18.7 and 18.9 percent, re- 
spectively. 

However, if only oil discoveries are 
considered, this year has the edge. A 
total of 169 new oil pools have been 
opened so far, amounting to 12.7 per- 
cent of the total drilled, while a yea 
before 138 oil pools amounted to 11.7 
percent. 


Results of Exploratory Drilling in February and First 2 Months, 1951-1950, by Districts 


FIRST TWO MONTHS, 1951 


Productive Tests 


MONTH OF FEBRUARY, 1951 


Productive Tests 


New Fields | New Pays 

















State or District Oil Dis. Gas Oil Dis. Gas O:!) Dis. 

\labama I 

\rizona 

{rkansas 

California 1 1; 2 

Colorado 

I lorida 

Georgia 

Idaho 

Illinois 3 ] 

Indiana 2 

Kansas 5 l 2 

Kentucky 1 

Louisiana 5 H s | 1 
North Louisiana 1 ] 1 
South Louisiana. 4 1} 3 

Michigan. ... I 

Mississippi ‘ 1 ee 

Montana 

Nebraska . 2 

Nevada 

New Mexico 1} 2 1 

Ohio 

Oklahoma 1 

South Dakota 

Tennessee. . 

Texas 28 2 2) 12 1 4, 3 2 


Dist. 1 S. Central 


Dist. 2 Middle Gulf 1 1 2 
Dist. 3 Upper Gulf.| 2 4 
Dist. 4 UL. Gulf SW.| 3) i} 1} 2)....| 
Dist. 5 E. Central..| 1).. 
Dist. 6 Northeast. . P 2 
Dist. 7-B N.Cent..| 7/....| 1] 1 
Dist. 7-C W. Cent. 5 G 1 2 
Dist. 8 West.......| 5 Se 
Dist. 9 North..... 5 3 1} 1 
Dist. 10 Panhandle 
Utah. Gens . 1 . | 
West Virginia. . . | | ay is 
Wyoming...........| my IRS lems 1 
Total U.S.... | 46} 2) 98 28) 2) 4) 6 2 


Extensions 


























Extensions 


wr 


toe | 


~~ DO 


— OO 


Unproductive — Total 
Total Tests Ex- , 
Pro- plora- New Fields New Pays 
uc- Wild- New Out- tory 
Gas) tive cats Pays posts Tests Oil Dis. Gas Oil Dis. Gas Oil Dis. Gas 1951/1950) cats 
l ] 1 
| ] 
$ 23 3 30; 2 1} 2 
| ] 
4, 22 26, 3 2 
2 S 10 2 
8 61 69 24 ] 5 
I 10 1] 1 
11 11 3 25) ¢ 1; 8 1 
3 4 1 8; 2 2 1 
8 7 2 17, 4 ] 6 
l 13 14 ] 1 
] s 2 11 ] 1 1 
2 2 2 6; 2 
l l 
4 4 ] 9 2; 3 
2 2 2 
1 27 28 10 1} 3 
54) 202 ] 14; 271) 68 8} 13) 21 2 5 
7 7| 4 
10 14) 2 3 4; 2 2 
6 19 l 26, 3 l Zi 7 1 
& 20 ] 3 32} 4 3 1) 5 1 1 
1 20 21) 1 
2 4 6} 1 
9 55 1 65) 17 3} 1 
8 18 26) 10 1 1 
6 27 1 34; 11 2} 3 
10 22 8 40) 14 3 1 
1 ] 
l 2 3} 1 
l 1 1 
2 6 1 9} 1 2 1 
2} 100; 407 1 27| 535)118} 9) 21) 51 3 7 


- Unproductive Tests Total 

Total - Explora- 
Produc- Total tory 

tive Dry Tests 
? ? ? ? ? > 


Mo. Mo. Wild- New Qut-| Mo. Mo. Mo. Mo. 
Pays posts 1951 1950 1951/1950 


























l ] 2 2 3 3 4 
1 1 | 
2 6 l 7; 14 7; 16 
6 5 92 2 5} 99) 57) 105) 62 
15 I 16 5} 16 5 
3 3 
2 2 
l | | 
9 16 61 61; 89 70) 105 
2 6 38 38 53) 40) 59 
30) 15>)—«105 105, 69) 135) 8&4 
3 1 19 19 5} 22 6 
19° 16 36 6; 42) 31) 61) 47 
6 3 17 | 18) 16, 24 19 
13; 13 19 5} 24 5} 37) 28 
2 8 28 28; 45) 30: 53 
3 4 14 3} 17; 21; 20) 25 
l 2 2 4 6 5 6 
2 1 5 2 7 7 9 8 
1 | 1 
1 8 9 12 1} 13; 12; 20) 21 
2 3 1 3 3 l 6 2 
1 1} 20) 23) 103 103; 73) 123) 96 
2 2 
3 3 
5 1} 133) 112) 456 2 38 496, 436 629) 548 
4 3 24 3| 27; 29) 31) 32 
13 7 28 4; 32) 16) 45) 23 
1 15) 14 36 1} 37; 25) 52) 390 
15} 18 40 l 6| 47; 45) 62) 63 
2 33 33; 14) 35) 14 
4 5 2 4 9 21; 14 2 
1} 23) 19) 122 3} 125) 90) 148) 109 
16 8 40 40! 37) 56) 45 
19) 16 63 l 7| 71) 85} 90; 71 
19} 24 59 14; 73) 100} 92) 124 
2 1 2 2 4 4 5 
| 4 4 2 5 2 
1 1 
5 2 13 2} 15 16; 2) 18 
6; 5) 249) 222) 1017 4 61/1082) 955) 1331/1177 
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but Make-Kole’ time 


Dayton V-Belts on mud pump 
drive. This is a new medium- 
depth power rig assembled for 
the Gulf Coast. 
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U. S. Oil, Distillate and Gas Discoveries and Extensions in February 


ALABAMA—NEW OIL PAY 


Clarke County, Carlton, South field. Hum- 
ble Oil & Refining Company’s J. H. 
Wall Est. 4, C SW NW 11-3n-2e, pump 
64 barrels from Lower Tuscaloosa sand, 
Upper Cretaceous 5268-5275 feet, com- 
pleted 2-14-51, total depth 7884. 





CALIFORNIA—NEW OIL FIELD 


Kern County, Mountain View, East field. 
Independent Exploration Company’s 
Means 1, in 34-30s-29e, pump and flow 
105 barrels from Chanac sand, Upper 
Miocene 4267-4608 feet, 21.8-gravity, 
'y-inch, completed 2-2-51, TD 4918. 


CALIFORNIA—NEW OIL PAYS 


Kern County, Elk Hills field. Standard Oil 
Company of California’s UONPR 312- 
36R, in 36-30s-23e, flow 2900 barrels 
from Upper Stevens sand, Miocene 
6475-6958 feet, 34.4-gravity, 1-inch, 
completed 2-5-51, TD 7016. 

Ventura County, Montalva, West field. 
Standard of California’s McGrath 148- 
12 in 26-2n-23w, pump 408 barrels from 
Sespe sand, Oligocene 11,810-11,821 
feet, 20.6-gravity, 24/64-inch, com- 
pleted 2-3-51, TD 12,110. 


CALIFORNIA—NEW GAS FIELD 


Tehama County. Buttes Oil Fields, Inc.’s 
Saldubehere-Buttes “A,” in 25-24n-3w, 
flow 10 million from 1560-1575 feet, 
l-inch, completed 2-1-51, TD 2365. 


COLORADO—NEW GAS PAY 


La Plata County, Ignacio fizid. Sianolind 
Oil & Gas Company’s Ute-Tribat 2-B, 
SW NE NW 21-33n-7w, flow 2.4 mil- 
lion from Pictured Cliffs sand, Upper 
Cretaceous 2450-3050 feet, completed 
2-21-51, TD 3050. 


ILLINOIS—NEW OIL FIELDS 


Edwards County, Bone Gap, East field. 
Barron Kidd’s A. H. Cowling 1, NW 
SE SE 4-1s-l4w, pump 70 barrels from 
Lower O’Hara lime, Mississippian 2986- 
2996 feet, completed 2-13-51, TD 3115. 

Franklin County, Christopher field. La 
Grange Petroleum Corporation’s Harri- 
son-Old Ben Coal 1-B, NW SW 24- 
6s-le, pump 23 barrels and 10 barrels 
water from Lower O’Hara lime, Lower 
Mississippian 2675-2681 feet, TD 2822. 

Wayne County, Locust Grove field. J. M. 
Zanetis’ W. F. Davis 1, NE NE NE 31- 
In-9e, pump 218 barrels from Lower 
O’Hara lime, Lower Mississippian 3236- 
3245 feet and McClosky lime, Lower 
Mississippian 3278-3282 feet, completed 
2-20-51, TD 3306. 


ILLINOIS—NEW OIL PAY 


Edwards County, Bone Gap, East field. 
G. Wickham’s Morgan 1 (OWWO), 
NE SE NE 9-1s-14w, pump 12 barrels 
and 3 barrels water from McClosky, 
lime, Mississippian 3050-3056 feet, com- 
pleted 2-20-51, TD 3141. 


INDIANA—NEW OIL PAYS 


Posey County, Mt. Vernon field. W. A. 
Schuller’s Wm. Mattingly 1, in 31-6s- 
13w, pump 120 barrels from Aux Vases 
lime, Mississippian 2707-2720 feet, com- 
pleted 2-41-51, TD 2725. 

Vanderburgh County, Vienna, North field. 
Barron Kidd’s Millard Harris 1, in 18- 
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Barton County, Bernard field. C. E. Ash 


Clark County, Ashland field. Stanolind’s 


other changes, auxiliary equif 


5s-llw, pump 70 barrels from Lower Ellis County, Irvin, North field. The 

O’Hara lime, Lower Mississippian 2652- Texas Company’s Reidel 1, SW NE SE 

2662 feet, completed 2-3-51, TD 2792. 31-13s-19w, pump 188 barrels from Ar- 
buckle lime, Ordovician 3905-3910 feet, 
TD 3910. 

Pawnee County, Evers field. Stanolind’s 
Evers 1, NE NW NE 1-22s-16w, pump 
58 barrels and 47 barrels water from 
Lansing-KC lime, Pennsylvanian 3525- 
3531 feet, TD 3972. 

Seward County, Light field. Jomilson Pro- 
ducers, Inc.’s Light 1-B, C SW 11-35s- 
32w, flow 3000 barrels and 47.5 million 
from Morrow sand, Mississippian 6020- 
6030 feet, 41.6-gravity, TD 6342, 


KANSAS—NEW OIL FIELDS 


and L. B. Smith’s Musenberg 1-B, SE 
SE NW, 10-19s-llw, flow 396 barrels 
from Lansing-KC lime, Pennsylvanian 
3224-3337 feet, TD 3367. 


Wall 1, C NE SE 35-32s-23w, pump and 
flow 129 barrels from Viola lime, Ordo- 
vician 6526-6536 feet, TD 6859. 


get FASTER “shot holes” 





-with AIR or WATER 


Portadrill Seismic r 
either “air-blast” or conven: 
The change over from convent 
is completed by replacing 
with a highly efficient’ air | 
























truck mounted air compressors are 
sary. The integral Portadrill rig is 
is needed. 


_ Let our field engineers show you how 
drilling, safer Portadrill can do your e 
job easier, faster, more economically 
details, 12-page catalog containing pec 
and data on all models including the — 
Circulation (for holes up to 60” diar 
on request. 


MANUFACTURERS 
2201 BLAKE STREET : 
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KANSAS—NEW OIL PAYS 


Elisworth County, Edwards, North field. 
Westgate-Greenland Oil Company’s 
Kafka 2, NW NW NW 15-17s-8w, pump 
663 barrels from Arbuckle lime, Ordo- 
vician 3169-3176 feet, TD 3176. 

Russell County, Cook field. H. H. Blair 
Oil Company’s Cook A-2, SW NW SE 
26-13s-15w, pump 50 barrels from Ar- 
buckle lime, Ordovician 3313-3321 feet, 
tw 332i, 


KANSAS—NEW GAS FIELD 


Stafford County. Northern Ordnance Oil 
Company's Knoche A-1, NE NE NE 


8-24s-12w, flow 2.3 million from Viola 


lime, Ordovician 3810-3821 feet, TD 
4037. 
KENTUCKY—NEW OIL PAY 


Henderson County, Zion field. Geo. Engle 
and B. Schlosberg’s Harding Heirs 1, 
in 24-Q-25, %-mile north of produc- 
tion, flow 150 barrels and 50 barrels 
water from Aux Vases sand, Upper Mis- 
sississippian 2198-2201 feet, completed 


2-4-51, TD 2357. 


NORTH LOUISIANA—NEW OIL 
FIELD 


Catahoula Parish, “Mittens Lake” field. 
Hunt Oil Company et al’s Louisiana 
Delta Hardwood Lumber Company 27, 
C SE SW 27-4n-5e, flow 76 barrels 
from Wilcox sand, Eocene 5895-5899 
feet, 42-gravity, 14/64-inch, completed 
2-23-51, TD 7500. 


NORTH LOUISIANA—OIL FIELD 
EXTENSION 


Catahoula Parish, Saline Lake field. Hunt 
and Gulf Refining Company’s Louisiana 
Delta Hardwood Lumber Company 35, 
C SE NW 30-5n-5e, 1-mile north exten- 
sion, flow 204 barrels from Wilcox sand, 
Eocene 5502-5505 feet, 14/64-inch, 
completed 2-23-51, TD 6000. 


NORTH LOUISIANA—NEW 
DISTILLATE PAY 


Caddo Parish, Pine Island field. Gulf’s 
Caddo Levee 279, in 11-20s-l6w, flow 
29 barrels and 2.8 million from Pettit 
lime, Lower Cretaceous 4976-4988 feet, 
61.4-gravity, 20/64-inch, completed 
2-25-51, TD 7993. 


SOUTH LOUISIANA—NEW OIL 
FIELDS 


Beauregard Parish. Fidelity Oil & Royalty 
Company’s Edgewood Land & Log Co. 
1, in 18-6s-9w, flow 160 barrels from 
8522-8546 feet, 43.8-gravity, %-inch, 
completed 2-21-51, TD 9352. 

Calcasieu Parish. Sun Oil 
Brooks 1 (OWWO), C NE SW 20- 
10s-l2w, flow 41 barrels from 10,868- 
10,880 feet, 45.3-gravity, Yg-inch, com- 
pleted 2-27-51, TD 11,002. 

Plaquemines Parish. “Lake Coquille’ field. 
The Calfornia Company’s Louisiana 
State 1786-1, in 22-19s-18e, flow, 400 
barrels from 11,394-11,406 feet, 33.9- 
gravity 9/64-inch completed 2-10-51, 
TD: ¥1,900. 

Plaquemines Parish. The California’s Louis- 
iana State 1785-1, in 20-19s-18e, flow 


Company's 





RELIABLE 


dual seismograms 


are triple-checked 
FOR GREATER ACCURACY 


"Ask Our Customers” 





Glenn M,. McGuckin 








Phone 108 - Yoakum, Texas « P. O. Box 450 


Perry R. Love 
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NORTHWESTERN 
Exploration Drilling 


P. O. BOX 1301 e 


from 


159 barrels 


10,528-10,594 feet, 
37.1-gravity, 10/64 inch, completed 2- 


14-51, TD 10,624. 


SOUTH LOUISIANA—NEW OIL PAYS 


East Baton Rouge Parish. Burtville field. 
Shell Oil Company’s V. J. Gianelloni 
2, in 50-8s-le, flow 250 barrels from 
9701-9706 feet, 42.5-gravity, 9/64- 
inch, completed 2-14-51, TD 11,085. 

La Fourche Parish, Chacahoula field. Sun’s 
Levert-Morvant Company 2, in 58-14s- 
15e, flow 502 barrels from 14,145- 
14,160 feet, 29.1-gravity, 8/64-inch, 
completed 2-14-51, TD 14,506. 

Pointe Coupee Parish, Fordoche field. 
Texas’ State-Reno et al Unit 1, in 37-5s- 
8e, flow 132 barrels from Sparta sand, 
Eocene 10,420-10,436 feet, 48.8-grav- 
ity, 8/64-inch, completed 2-23-51, TD 
10,680. 





SOUTH LOUISIANA—NEW GAS 
FIELD 


St. Mary Parish. Sun et al’s Zenor 1, in 
$2-15s-lle, flow 18 million from 11,385- 
11,392 feet, completed 2-18-51, TD 13,- 
596. 


MICHIGAN—NEW GAS FIELD 


Muskegon County. Avalon Oil Co.’s Har- 
ley 1, NW NE NW 15-10n-15w, flow 
0.3 million from Berea sand Mississippian 
1118-1115 feet, completed 2-26-51, TD 
1892. 


MISSISSIPPI—NEW OIL PAY 


Adams County, Kingston field. Magnolia 
Petroleum Company’s Tyer-Swayze 1- 


Contour Mapping 
Core and 
Shot Hole Drilling 
Electrical Surveys 
and Interpretations 


HORACE ADAMS 


SUPERVISOR 
12 YEARS EXPERIENCE 


COMPANY 
MIDLAND, TEXAS 


Harry S. Smith, Partner 
C. W. Nugent, Partner 


G. L. Nugent, Partner 
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FROM WYOMING 
TO ITALY 


M.M. KINLEY CO. CAPS 
20 WILD WELLS 
IN 1950 


Every oil well fire, every blowout, is different. And 
this difference requires fast on-the-spot thinking and de- 
cisive on-the-spot action. This ability to size up a well 
and then to bring it under control in the best and quick- 
est way can come only from broad experience. You 
don’t learn how to cap wild wells by reading a book, 
and no one can tell you how to put out a fire. Kinley’s 
twenty-five years experience, more than 250 fires and 
blowouts in fields all over the world, means that you 
are drawing full measure on the chief asset required for 
successfully fighting oil well fires and blowouts—expe- 
rience. Quick action and world-wide coverage assure 
that wherever your well is, you can depend on the 
experience of M. M. Kinley Co. to finish the job. 





































ITALY PENNSYLVANIA 


Cortemaggiore Renova 


(Two Jobs) TEXAS 
Big Spring 
, é LOUISIANA ai 
C4 Leesville Buffalo 
oT Monroe El Campo 
Freer 
OKLAHOMA Kingsville 
c Coalgate Pena 
4 9 Rio Grande City 
Elk City Victoria 
Ringwood Field Winter 
VENEZUELA 
Tucupido 
WYOMING 


Golden Eagle Field 






25 YEARS OF WORLD WIDE 
OIL WELL FIRE FIGHTING 
AND BLOWOUT SERVICE 


PHONE MO hawk 4501 


M. M. KINLEY C0. 


P. O. BOX 13204 * HOUSTON 19, TEXAS 
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B, in 11-5n-2w, flow 312 barrels from Oil Company & Claude Stout’s Foy 
Harman sand, Eocene 6605-6609 feet, 1, NE NE NE 30-17n-49w, pump 96 
39-gravity, 12/64-inch, completed 2-5- barrels from Dakota “J” sand, Upper 
31, 2 6752. Cretaceous 4690-4698 feet, 36.5 gravity, 


=e : . : —s : completed 2-2-51, TD 5014. 
NEBRASKA—NEW OIL FIELDS 
Banner County, Harrisburg field. Stano- NEW MEXICO—NEW OIL PAYS 

lind, Kerr-McGee Oil Industries, Inc. Eddy County, Turkey Track, East field. 
& Phillip Petroleum Company’s W. Keehane, Inc.’s Fee 1, NW NW NW 7- 
W. Downer 1, in 6-18n-55w, pump 258 19s-30e, pump 45 barrels & 10 barrels 
barrels from Muddy “J” sand, Upper water from Delaware lime, Permian 
Cretaceous 5880-5907 feet, 38-gravity, 3960-4022 feet, 39.4 gravity, completed 

completed 2-10-51, TD 5907. 2-9-51, TD 4022. 
Lea County, Gladiola field. 


Cheyenne County, - Dalton field. Reco McAlester 


0k 
FASTER MAKEUP 
eSTRONGER JOINT 
EASY BREAKING JOINT 
: GREATER RECLAMATION 





The advantages of the exclu- 


SPECIFY 





t sive TEX-TUBE Speed Coupler 

. add up to increased dollar 

” savings for you. Quality con- 

i trol in manufacture and care- 

SH 0 T H OLE ful inspection before shipment 


assure you that whether you 


aurne 
Pears 


buy Speed Coupler or Regu- 
lar Coupler, your TEX-TUBE 
Shot Hole Casing will give 


CASING 
WITH THE EXCLUSIVE ! 


PEED 





you long, satisfactory service. 


Call FAirfax 0383 in Houston 


or one of our other conven- 





iently located stores for com- 


plete information and service. 
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Fuel Company’s Lula C. Simpson 1, C 
NW NE 26-12s-37e flow 432 barrels 
from Wolfcamp lime, Permian 9750- 
9765 feet, 43.5-gravity, %-inch, com- 
pleted 2-19-51, TD 12,288. 


NEW MEXICO—OIL FIELD 
EXTENSION 


Lea County, Saunders field. Texas’ State 
AN-1, C SE SW 22-14s-33e, 2 mile 
north extension, flow 288 barrels from 
Wolfcamp lime, Permian 9875-9900 
feet, 43.2-gravity, 12-inch, completed 
2-16-51, TD 9905. 

NEW MEXICO—NEW GAS FIELD 

San Juan County. Delhi Oil Corporation’s 
Catherine F. Moore 1, NW SE SW 8- 
30s-8w, flow 0.6 million from Pt. Look- 
out sand, Upper Cretaceous 5435-5598 
feet, completed 2-16-51, TD 5598. 





OHIO—GAS FIELD EXTENSIONS 


Lorain County, Ashland-Lorain field. Ohio 
Fuel Gas Company’s G. C. Krueck 1, 
Lot 18, Huntington Township, flow 0.3 
million from Clinton sand, Silurian 2583- 
2587 feet, completed 2-8-51, TD 2633. 

Tuscarawas County, Sandyville field. J. 
A. Upham Company’s Ed Spring 1, 
Lot 18, Goshen Township, flow 0.1 mil- 
lion from Clinton sand, Silurian 4881- 
$927 feet, completed 2-6-51, TD 4988. 


OKLAHOMA—NEW OIL FIELD 


Noble County, Otoe City, Northwest field. 
Dirickson-Lewis Drilling Company’s D. 
Garrett 1, SW SW NE 8-22n-le, flow 
148 barrels from Layton sand, Pennsyl- 
vanian 3402-3420 feet, 41.4-gravity, 
24/64-inch, TD 3435. 


TEXAS DISTRICT 2—NEW OIL PAY 


Jackson County, Swan Lake field. Texas’ 
E. C. La Bauve 1, Hugh McGuffin Sur- 
vey flow 133 barrels from 8692-8694 
feet, 39.9-gravity, 7/64-inch, completed 
2-11-51, TD 9215: 





TEXAS DISTRICT 2—NEW 
DISTILLATE FIELD 


Calhoun County, “Pt. Comfort” field. Fal- 
con Seaboard Oil Company’s Maude 
B. Traylor 1 (OWDD), Phillip Dim- 
mitt Survey, flow 123 barrels and 1.5 
million from 8316-8322 feet and 546 
barrels and 13 million from 8419-8468 
feet, 51-gravity, open, completed 1-20- 


a1) ED SiS. 


TEXAS DISTRICT 2—NEW GAS PAYS 


Goliad County, Fannin, East field. United 
North & South Development Company’s 
B. B. & Bobbie Wells Gayle 1, G. Hall 
& W. Crane Survey, flow 1.3 million 
from Catahoula sand, Oligocene 2567- 
2573 feet, %4-inch, completed 2-15-51, 
TD 4545. 

Goliad County, Terrell Point, West field. 
Paul J. Fly et al’s K. M. Lewis 1, W. 
P. Patterson Survey, flow 17 million 
from Frio sand, Oligocene 4636-4640 
feet, open, completed 2-14-51, TD 5015. 





TEXAS DISTRICT 3— 
NEW OIL FIELDS 


Fort Bend County. Union Producing Com- 
pany’s Watson 1, S. Hobermaker Sur- 
vey, flow 102 barrels from Yegua sand, 
Eocene 6837-6839 feet, 41.3-gravity, 
9/64-inch, completed 2-13-51, TD 8003. 


Hardin County. Stanolind’s Kirby Lum- 


Hardin 
from 


(OWDD), 
275 barrels 


ber Company 1 


CSL Survey, flow 
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L By linking better equipment . . . new methods . . . and skillful 
Y; interpretation the Republic Exploration Company is constantly reach- 
ing beyond the normal limits of interpretive analysis to bring the q ae 
producer greater accuracy in all phases of geophysical exploratory a 9 a 
A work. ‘The experienced staff of the company has been directly respon- ?. 
# sible for the design, manufacture, and development of some of the 
P . . . . . vy 
industry's most progressive and revolutionary equipment. Notable ed 
among these is the Photogravity Camera which drastically reduces eee met 
= . sac an i 
error in readings and consistently provides more accurate information 7 si in 
ra on which to base successful exploration programs. Republic’s clients 
ae ~ ° . ° . 
n- have also been benefited from new designs in reflection and refraction 
a Sri > 
ie equipment. 
08 
0- The combination of this progressiveness plus six crew years of 
experience has led Republic to unprecedented success in the field of 
7 Surface Shooting alone. Because of their refined techniques in this 
-d 
fe phase of geophysical operation, large areas that before were thought 
ul unworkable are now vielding usable results. Yes, equipment . . . know 
yn . 
7- how . . . experience—all are teamed in the Republic Exploration 
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119 barrels from Frio sand, Oligocene 
5124-5138 feet, 28.5-gravitv, -inch, 
completed 2-11-51, TD 6752. 

Sa oom Ne og ; Liberty County, Hardin field. The At- 

PEXAS DISTRICT 3—NEW OIL PAYS lantic Refining Company's G. S. Rives 

Chambers County, Willow Slough, North } (OWWO), A. B. Hardin Survey, 
field. Sun’s Connerly A-1, G. J. Mayes flow 116 barrels from Rives sand, Oligo- 
Survey, flow 120 barrels from Frio cene 8004-8008 feet, 34-gravity, 20/64- 
sand, Oligocene 9520-9548 feet, 34.2- inch, completed 2-17-51, TD 8425. 
gravity, 10/64-inch, completed 2-16-51, 
TD 10,314. 

Liberty County, North Dayton field. Texas’ 
J. D. Williams et al 5, H&TC Survey, 
flow 170 barrels from 4960-4966 feet, 
33.1-gravity, 10/64-inch, completed 2- 


Yegua sand, Eocene 7230-7240 feet, 
37.5-gravity, 12/64-inch, completed 2-8- 
51, TD 7400. 


TEXAS DISTRICT 4— 
NEW OIL FIELDS 
Kleberg County. C. G. Glasscock’s J. O. 
Johnson 1, Lot 12, Block 30, Kleberg 


Town Improvement Company Subdivi- 


23-51, TD 5180. sion, flow 67 barrels (distillate) & 4 


Liberty County, Hankamer field. Gulf’s 
Kahn et al B-1, H&TC Survey, flow 


million from 7438-7444 feet & 90 bar- 
rels from 7630-7634 feet, 31.5-gravity, 
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CHOKES 





- 
we “HARD HOLE” CHOKES, 
Yh Types A, B and C, manufactured 

t by ROGER SMITH COM- 

Wd, PANY, were specifically designed 

for long life. Manufactured of 

heat treated tool steel, they are both corrosion and abrasion resistant. The 


cost op HARD HOLE CHOKES is in keeping with conventional chokes. 


Features: 

“Hard Hole” Chokes pay for themselves in service and wear. 

They simplify warehousing and handling as the Type “A” Choke with a simple adapter 
will fit practically all types of popular Christmas Trees. 

Type “B” was developed to fit flow wings to which Type “A” is not adaptable, 

Proved in use by major operators for the last four years. 

A complete size range is available. We specialize in the solution of choke problems and 
can furnish special chokes for unusual conditions. 


Write, wire or phone for literature or additional information. 


THE ROGER SMITH COMPANY 


3820 Winchester Street, Houston, Texas Phone: FA-3055 
“Sold through your Supply Store” 
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open, completed 2-18-51, TD 7734. 

Starr County, “Jones, East’ field. Sun’s 
A. C. Jones 10, Agua Nueva de Abajo 
Grant CCSD&RGNGRR Survey, flow 
137 barrels from 4602-4605 feet, 46.9 
gravity, 9/64-inch, completed 2-19-51, 
TD 4796. 

Starr County, “Leary-Wood” field. O. N. 
Leary, Trustee’s D. G. Wood 1, Por- 
cion 84, pump 84 barrels from 1654- 
1658 feet, 26-gravity, completed 2-15- 
51, ED i6a7. 

TEXAS DISTRICT 4—NEW OIL PAYS 

San Patricio County, Harvey field. La 
Gloria Oil Corporation’s J. H. Harvey 

Block 9, Rincon Road Subdivision, 
flow 60 barrels from 8102-8110 feet, 
$2.5 gravity, %2-inch, completed 2-13- 
51. TD. 9285. 

San Patricio County, Harvey field. La 
Gloria’s J. H. Harvey 3, Block 9, Rincon 
Road Subdivision, flow 208 barrels from 
8630-8642 feet, 42.1-gravity, 10/64-inch, 
completed 2-26-51, TD 9353. 


TEXAS DISTRICT 4—NEW 
DISTILLATE FIELD 


Hidalgo County. Texas’ El] Texano Land 
Company 1, Juan Antonio Villareal 
Porcion 64, flow 43 barrels and 7.2 mil- 
lion from 6240-6254 feet, 61.4-gravity, 
open, completed 2-26-51, TD 12, 018. 


TEXAS DISTRICT 4— 
NEW GAS FIELD 
San Patricio County. J. M. Gorman’s 
Cox B-1, M. P. J. & W. Delgado Sur- 
vey, flow 55 million from Upper Stilwell 
sand, Oligocene 5121-5126 feet, open, 
completed 2-16-51, TD 5206. 


TEXAS DISTRICT 4—NEW GAS PAY 

San Patricio County, Triple “A” field. J. 
S. & R. H. Abercrombie & Atlantic 
Ola McCann 1 (OWWOQO), Juan Gar- 
cia Survey, flow 115 million from 7145- 
7147 feet, open completed 2-12-51, TD 
9018. 


TEXAS DISTRICT 5— 
NEW OIL FIELD 

Grayson County. Howell & Howell et al’s 
J. C. Mulder 1, J. Barefoot Survey, 
flow 423 barrels from Ellenburger sand, 
Ordovician 7568-7618 feet, 38.5-grav- 
ity, 10/64-inch, completed 1-29-51, TD 
7888. 


TEXAS DISTRICT 6—DISTILLATE 
FIELD EXTENSIONS 

Harrison County, Woodlawn field. Hol- 
landsworth Oil Company’s Frank Davis 
2, J. Husband Survey 1% miles south- 
west extension, flow 910 barrels and 9.4 
million from Pettit sand, Cretaceous 
6403-6489 feet, 68-gravity, completed 
2-21-51, TD 6827. 

Houston County, Navarro Crossing field. 
Humble’s C. R. Walbert et al 1, Juan 
La Riviere Survey, 3% mile southeast 
extension, flow 54 barrels and 49 million 
from Woodbine sand, Cretaceous 5759- 
5800 feet, 56-gravity, completed 2-8-51, 
TD 5861. 


TEXAS DISTRICT 7-C— 
NEW OIL FIELDS 
Crockett County. Continental Oil Com- 
pany’s C. T. Harris 1, Section 15, 
Block 3, WCRR Survey, flow 1099 
barrels from Devonian conglomerate, 
Devonian 8610-8622 feet, 47-gravity, 
Y%-inch, completed 2-24-51, TD 8686. 
Runnels County. Dallas Consolidated Pe- 
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HOW “BLUE DEMONS’ TAMED 
CEMENTED GRAVEL 


Northwest of Mission, Texas, two crews 
drilling 160-foot holes hit a lot of tough 
formations—nearly 40 feet of gravel and 
cemented chert, quartz gravel and some 
hard sandstone. The rest of the hole was 
through caliche, sandy clay and sandy 
shale—all abrasive. 

Using Hawthorne “Blue Demon” 


Rock Cutter Bits, they made better foot- 
age in the softer formations and they 


could drill most of the cemented gravel 
that formerly required roller bits. The 
photograph above shows some cemented 
gravel cuttings made by Hawthorne 
“Blue Demon” Rock Cutter Bits. 


The result was faster drilling, cleaner 
holes, fewer round trips for bit changes 
and lower bit costs. No wonder these 
crews are now. enthusiastic “Blue 
Demon” users. 











This is another example of how Hawthorne 
“Blue Demon” Rock Cutter Bits reduce bit 
costs and allow more production with fewer 
round trips for bit changes. 


HAWTHORNE 

“BLUE DEMON” 

ROCK CUTTER BITS 

REPLACEABLE BLADES 
174% - 10” 


You always get cleaner, straighter hole 
faster with a ‘‘Blue Demon.”’ 


WRITE FOR ILLUSTRATED CATALOG 





* PATENTS 
PENDING 











P.0. BOX 7366, HOUSTON 8, TEXAS 
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troleum Corporation’s W. H. Page 1, 
Section 20, San Miguel Survey, flow 
132 barrels from Gardner sand, Pennsyl- 
vanian 3906-3912 feet, 44.5-gravity, 
20/64-inch, completed 2-12-51, TD 
3971. 

Runnels County. Franklin Love et al’s 
Joe Willeke 1, W. F. Wilson Survey 1, 
pump 120 barrels from Serratt sand, 
Pennsylvanian 1939-1955 feet, 42 grav- 
ity, completed 2-5-51, TD 1955. 

Schleicher County. Hiawatha Oil & Gas 
Company’s S. Forrest Runge 1, Sec- 
tion 66, Block M, GH&SA Survey, 
flow 470 barrels from Canyon Reef 
lime, Pennsylvanian 5612-5675 ft, 40.1- 
gravity, %-inch, completed 2-5-51, TD 
5675. 

Upton County. Ted Weiner et al’s Walter 






Braden et al 1, Section 17, Block 37, 
T-5-S, T&P Survey, flow 452 barrels 
from Spraberry sand, Permian 6985- 
7180 feet, 38.3-gravity, open, completed 
2-13-51, TD 7180. 


TEXAS DISTRICT 7-C—OIL 
FIELDS EXTENSIONS 


Runnels County, Cree-Sykes field. Saxon 
Exploration Company’s Presley 1, Sec- 
tion 9, HT&B Survey, 1 mile east ex- 
tension, flow 295 barrels from Gard- 
ner sand, Pennslyvanian 3835-3839 feet, 
42-gravity, 16/64-inch, completed 2-9- 
51, TD 3967. 

Runnels County, “Hull-Dobbs” field. J. 
K. Dobbs’ E. D. Freeman 3, D. Moses 


Survey, % mile east extension, flow 


Sy 


” 


HOUSTON OFFICE 


Believing that the future value of seismic surveying, to both 


individuals and major companies, lies wholly in the ability of 


the seismologist to properly conduct the survey and interpret 


the results, we are staking our future on operating a very 


limited number of crews so that we can give each one the 


very best in personal attention and supervision. 


To this end we dedicate our service to you. 


2), Blaslow Sey bod! 


TAYLOR EXPLORATION COMPANY 
2118 Welch Avenue 
Houston 6, Texas 
Phone—LInden 3129 
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247 barrels from Gardner sand, Penn- 
sylvania 3972-3999 feet, 41-gravity, 1%- 
inch, completed 2-6-51, TD 4136. 


TEXAS DISTRICT 7-C—NEW 
DISTILLATE PAY 


Crockett County, Un-named field. Cities 
Service Oil Company’s J. W. Owens 
1-D, Section 17, Block GG, GC&SF 
Survey, flow 398 barrels and 4.6 million 
from Cisco lime, Pennslyvania 5920- 
5977 feet, 75.6 gravity, 20/64 inch, 
completed 2-3-51, TD 5983. 


TEXAS DISTRICT 8—NEW 
OIL FIELDS 


Garza County. Continental’s Swenson Land 
& Cattle Company 2, Section 43, 
Block 2, H&GN Survey, pump 232 
barrels from Canyon Reef lime, Penn- 
sylvanian 6855-6895 feet, 33-gravity, 
completed 2-23-51, TD 8150. 

Garza County. Tobe Foster’s Justice Heirs 
1, Section 19, Block 6, H&GN Survey, 
pump 155 barrels from Strawn lime, 
Pennslyvanian 7451-7456 feet, 38.8 grav- 
ity, completed 2-15-51, TD 7834. 

Martin County. Gulf’s G. W. Glass B-1-E, 
(OWWO), Section 13, Block 39, T-1-N, 
T&P Survey, flow 100 barrels from 
Spraberry sand, Permian 8725-8800 feet, 
38.1-gravity, 5/16-inch, completed 2-17- 
51, TD 12,915. 

Midland County, “Woffard Cain’ field. 
C. W. Murchison’s Joe Cannon-Lunt 
1, Section 13, Block 41, T-4-S, T&P 
Survey, flow 480 barrels from Penn- 
sylvanian sand, 10,465-10,485 feet, 44.4- 
gravity, 20/64-inch, completed 2-3-51, 
TD 13,190. 


Midland County. Ralph Lowe’s J. E. Hill 
1, Section 30, Block 39, T-2-S, T&P 
Survey, flow 276 barrels from Dean 
sand, Permian 9125-9240 feet, 41.2- 
gravity, 24/64-inch, completed 2-6-51, 
TD 13,043. 


TEXAS DISTRICT 8—NEW OIL PAY 


Loving County, Wheat field. Donnell 
Drilling Company’s J. J. Victor 3, Sec- 
tion 4, Block 2, W&NW Survey, pump 
92 barrels from Castile lime, Permian 
2490-2500 feet, 28.2 gravity, completed 
2-9-51, TD 2500. 


UTAH—NEW OIL FIELD 


Uintah County. California’s Red Wash 
Unit 1, NE NE NE 26-7s-23e, flow 392 
barrels from Green River sand, Eocene 
5160-5270 feet, 32.6-gravity, 36-inch, 
completed 2-21-51, TD 5270. 


WEST VIRGINIA—NEW GAS FIELD 


Wood County. United Fuel Gas Com- 
pany’s Ralph Ayers 6651, Steele Dis- 
trict, flow 2.7 million from Oriskany 
sand, Devonian 5219-5235 feet, com- 
pleted 2-6-51, TD ‘5237. 


WYOMING—NEW OIL PAY 
Park County, Elk Basin, South field. Con- 


tinental’s Northern Pacific 16, in 19- 
57n-99w, no gauge 2nd Frontier sand, 
Upper Cretaceous 5127-5197 feet, 42.8- 
gravity, completed 2-13-51, TD 5197. 


WYOMING—OIL FIELD EXTENSION 


Converse County, Glenrock, South field. 
Shell’s Government 1, SW NW SW 15- 
33n-75w, 2-mile east extension, flow 548 
barrels from 1st Dakota sand, Upper 
Cretaceous 7131 feet, 34.4 gravity, open, 
completed 2-19-51, TD 7131. 
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WNOMOIGRAMS 


For Quantitative Analysis of Electrical Logs 


TTEMPTS to determine 
physical reservoir character- 
istics, such as water satura- 
tion (Chart 1) and porosity (Chart 
2) began early in the development of 
electrical logging. During the past 
ten years much progress has been 
made in log analysis. Numerous in- 
vestigators have carried on critical 
and continued comparisons of elec- 
trical log data with core analysis and 
production history. Improvements in 
logging techniques have been made 
because of a better understanding of 
the requirements. 

In coordinating the physical and 
electrical reservoir characteristics, a 
corresponding nomenclature has been 
developed. Table 1 presents the clec- 
trical variables now being widely used 
in the industry, together with the 
physical characteristics which can be 
derived from these electrical varia- 
bles, at least in favorable cases, by 
application of the accompanying 
charts. The table is broken into three 
columns, indicating respectively the 
components involved in the values 
recorded on the electrical logs, those 
which should be determined empiri- 
cally, and those which are needed for 
proper evaluation of the reservoir. 

Also found on the charts are the 
following formulae representing the 
mathematical relationships of the 
quantities. Each equation is expressed 
in either three or four variables. Usu- 
ally all but one of the variables are 
known or can be assumed. 





Relations Determined by Use 
of the Charts 


Chart 1 Chart 2 
n sp K | Ria 
: Og 
~~ R 100 Ry 
Re 100 ' 
pee 
p 
«ae 
ee 8 


In many cases, and particularly in 
the case of hard formations, the true 
values of the components R, and R, 
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TWO NOMOGRAPHIC charts 
are presented here to be used as 
aids in the analytical investiga- 
tion of electrical log data. The 
variables included on the charts 
are well known quantities in the 
field of reservoir engineering and 
have been the subject of numer- 
ous technical papers. No attempt 
is made to present anything new 
in the way of electrical log 
analysis in this short summary, 
but only to arrange available 
material in a logical manner. 











are not given by the electric log 
directly. When the beds under study 
are thick enough, however, the values 
read on the logs can be reasonably 
corrected by means of the departure 
curves. Also, new methods are now 
being introduced or are under de- 
velopment which make possible a 
closer determination of the values of 
these parameters. It should also be 
said that the true SP component is 
given by the logs only when the thick- 
ness of the bed is sufficient. 

It is well known, moreover, that 
reservoirs are very complex, that 
their physical characteristics change 
rapidly. Therefore, no value obtained 
through use of the equations can be 
considered accurate by usual math- 
ematical standards. Continuous study 


TABLE 1 
Electrical and Physical Quantities Found in 
Accompanying Charts 


Usually Kaown from Usually Assumed from 
Electrical Log Empirical Data 


Unknown 





R, True resistivity | n “‘Archie’” satura- | S water satu- 
of the sand 100 tion exponent usu- ration in 
rercentsaturated ally around 2 percent 


with water 


Rw Formation 
water resis- 


K SP coefficient us- 
ually averaging 


R, True resistivity 
of the sand under 


study around -%(in clean tivity at 
sands; less in shaly formation 
sands; more in temperature. 


limestones 


SP Amplitude of the | m Cementation fac- | F Formation 
deflection of the tor usually be- factor. 
SP curve in M\ tween 1.5 and 2. 

tm Mud resistivity 
at formationtem- 
perature. 


p Porosity in 
percent. 


through the years has proved, though, 
that norms for the characteristics 
under study can be established for 
most reservoirs and that deviations 
from these norms will not reduce the 
value of the study as long as average 
quantities are taken and the limits 
of error are realized. 

The nomograms presented in 
Charts 1 and 2 give convenient ways 
to solve the above equations by a 
very simple graphical method. For 
example, in the case of Chart 1, the 
variables which are supposed to be 
known are R,, Ry and n, and the un- 
known is S (saturation). The ratio 


eeu , = 

2 is determined by lining up the 
t 

values R,=—2 and R,— 10, giving 
= 0.2. Then, if it is assumed that 


exponent n can be taken equal to 2, 


R 
the value -0.2 and n 2 are 


R¢ 
lined up, which gives 44.5 for S. 

The real usefulness of the nomo- 
graphic chart for log analysis lies in 
the fact that many times two of the 
three variables are not accurately 
known. If one is known, average val- 
ues for the unknown can readily be 
established by assuming a range of 
values for the second partially known 
variable. The charts, therefore, ma- 
terially speed up studies requiring the 
review of considerable reservoir data, 
particularly when some of the quan- 
tities have not been definitely estab- 
lished. 

Specific comments on the four 
equations which are represented on 
the two charts are made below: 
Chart 1 — Water saturation determination 


n 
S- \ Ro 
R, 
Here S, the water saturation in 
percent, is the unknown. Numerous 
investigators have concurred on the 
above relation through the examina- 
tion of many well records. The for- 
mula tells us that the percent water 
saturation in an oil sand is a power 


< 100 


function of the resistivity index R. 
t 
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where R, is the resistivity of the sand 
100 percent water saturated, R, 1s 
the true resistivity of the same sand 
above the water level, and n is the 
so-called Archie exponent. 

As a first approximation, the value 
of n can be taken slightly less than 
2 in clean sands, and somewhat lower 


in shaly or ashy sands. It should be, 


furthermore, recommended to try to 
define the value of n more closely, for 
each geological region, by statistical 
determinations. The formula is quite 
dependable in sands and in lime- 
stones with uniform porosity. It must 
be used with caution in fractured o1 
vugular limestone. 

Usually R, can be determined from 


the electrical log, at least in sand and 
shale formation, where the objective 
zone is found below the water level. 
If this is not possible, R, should be 


obtained through formula R,=F R,, 
F (formation factor) can be deter- 
mined in the laboratory on cores. R, 
can also be determined in the labora- 
tory on samples of connate water, or 























SYMBOLS 
Start Chart 1 
Here 
R. true resistivity of the sand 
° 
Ro R, Ro ‘Ry Ss 100% saturated with water (Rw) 
| 
T 0.00 R, true resistivity of the sand under study 
+ n Archie’ saturation exponent usually around 2 
-+ 100 
+ 0002 
+ 90 S water saturation in percent 
+ 80 
. v0 -+ 0003 
+ 60 -+ 0.004 Chart 2 
+ 0.005 + 100 
+ 50 mo 10000 1 SP Self Potential in millivolts 
= + 90 
ae = a K SP coefficient usually averaging around —90 in clean saonds— 
—+ 40 -+ 5000 — + 80 . 
Eu + % less in shaly sands, more in limestones 
—+ 001 
. a + 70 R Mud resistivity in ohm-meters at formation temperature 
-—- 30 ae ; 
+ w Formation water resistivity at formation temperature 
al + 60 
+ 1000 - yal 4 Ry True resistivity of the sand 100% saturated with water 
= 20 aks F Formation factor 
ss 
+ 
T 500 m Cementation factor usually between 1.5 and 2 
Zi +- 0.05 Pp Porosity in % 
. & ane 
o Assumed 
+ 10 <0 
b + 100 zB 010 FORMULAE 
eS - — Chart 1 
ee ~~ 50 Ps n/ —_—— 
+ y, / R 
So: aS a s= —° x 100 
oi 6 
+ 5 Given — 4 t 
Chart 2 
+ 4 NY’ = S - R 
ian a 
i Di 9 +05 SP K log m 
Given fr ci = a 10 R 
poze +3 5 
& = + 
= + a / 
Calculated rl a /100\™ 
Mie +t + 1.0 F i) 
> P 
+! + Ilo R 
4 +9 F — 
w 
+8 
Se +7 EXAMPLES 
Chart 1 
+ 
+ 6 
From log Ro 2. ohm-meters 
+ 5 R, 10 ohm aici 
If we assume n 2 
Note: When R, is smaller than | We find § 44.5% approximately 
Multiply Ro and R, by 10 before proceeding 
Chart 2 
Copyright U. S. A. 1951 SP —120 mv. 
Schlumberger Well Surveying From log ee 1 ohm-meter B. H. T 
tj 
Conparetion R 2 ohm-meters 
° 
If we assume K —90 
ond m 1.8 
P = 13% approximately 
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CHART 1. Saturation determination. 


WORLD OIL « April, 1951 








Rm 


Here 


Start 





Apri 





“uolyDUIWayap AjISO1Og "7 LYWHD 
























































o 
o 
_— 
& 
| uorjoiodioy M ¥ 00! + 
i am. 1 o6 + 
| HutAadasng aM sabsaquinjyds ° — 4 PF OOl+ cq 
| a wr ° 
IS6L “W'S ‘N 1yBUAdoD salt | 7 08+ $ 
os q ool| + d \ J =e oo P 
+ + + 
4 ooz + + w\ OOL ide g nD 
ov + o9 + T 0+ & 
or + = 
“7 os + mM ¥ : 
. Ol + 02+ S 
ov + wy 60} 9 = dS epjnunoy “4. Q 
or + 
aa oo! + oc + +0 
a ob + 
s2—- 
4 va oz + oz 4 + Pacing 
a] OL + ; 
oz + os + a 7 Ope 
4 os + + 
4 + 
a a 00s a o-+ - + o9— 
soi - = Bi oo! + "2 
Atay 4 = a ae : or L oe— 
4 
—~4 + oe + Sad 9+ os + °+ 
al $2 s= rT sis ade - OO!1— 
3 001 + BS mi 
or} 3 = ++ : 
‘ aad \ ps oz + 9+ + O2!— 
ni aa os + i [ 
e+ si + hy = a $+ ro WaATes) 
7 y 7 2 o1 = 
i % é. ss T i i 
7 oz + yi id A Gbies 
9+ ol + \ s+ ¥ 
6 + \ ol + t+ + O8!— 
‘ e+ m me 4. 
as = 34 2+ a 
s+ + + 002— 
9+ “ & ei 
ha she 90+ / é+ 
s+ UD. wi + O22- 
2 ian | +“ 
+ - ee UeAl 
re i PIXOjINIj05 vo $¢o+ ‘9 Tt Ove— 
e+ f ' * didi T 092 
= UIAID ane a 
so+ 9 4 zo+ _ 
aie 60 + + 082- 
e+. 2+ is 80+ 
ro + 
zo+ + 20+ + 00€— 
Be 
1+ soo + 90+ 
; mi + 
oO —+ \ 4 r=! 
a a + ¢o+ 
i+ a 90°0 T Bg O 
$0'°0 ~ ‘ 20'0 vo 
Bi soo” + pe 
RD seo + | 
1+ , ¢o+ aw 
20°0 + 10°O + 5 
£00 + ds = 
100 + 
300 + Wy zo+ 
2 
Comm] 
: Ww 
é 10°O -+- (op) 
—_ 
<——————_s-uminjo> siyy wos yinys ‘umouy si My yy My 
— 
ou my oN Way 249 1401S g 
aq 
— Sos @ £2 bP Sy fe 
ee eo FH as SS 


51 


also by means of the SP curve, as iS 
explained in the following paragraph. 


Chart 2 — Porosity determination 
(a) SP = K log» = 
\w 


this basic rela- 
since the 


The investigation of 
tion has been carried on 
time when the SP was first recorded. 
The value of Ry, the formation wate: 
resistivity, is unknown. R,», the mud 
resistivity, should be corrected to the 
formation temperature value. The SP 
is equal to the amplitude in millivolts 
of the deflection of the SP curve 
from the shale line. The value of K, 
the coefficient, varies widely in dif- 
ferent types of reservoir rock, how- 
ever, and must be established locally 
according to statistical studies made 
in various iegions. The average value 
in clean sands has been comprised 


between 70 and 90: in shaly 
sands from —50 to ——70. and in lime- 
stones from —90 to 110. 
sai st 
Re 


For the use of this relation on Chart 
2, it is assumed that F, the formation 
factor, is the unknown. It has been 
found that R,, the resistivity of for- 
mation filled with water, is propor- 
tional to Ry, resistivity of this water, 
for all formations where the pore 
space is the only conductive medium. 

Since almost all minerals are insu- 
lators, this condition usually holds. 
The only exception occurs when con- 
ductive solids form a part of the con- 
ductive network. Archie established 
the use of F as the proportionality 
factor equating R, to Ry. Sometimes 
R, cannot be obtained from the log. 
If a core is available it is possible to 
determine F by (1) flushing the pore 
space with a solution of known re- 
sistivity; (2) making a measurement 
of the core resistivity. and (3) deter- 


ore 


Rsotution F. A word 


mining the ratio 
of caution—the solution should have 
a resistivity of the same order of 
magnitude as the original formation 
water. 


(c) r: ( i 
p 


The possibility of determining poros- 
ity, a physical quality of the reservoir, 
from a knowledge of the formation 
factor, its electrical counterpart, was 
also first proposed by Archie. The 
so-called cementation factor, m, has 
been established empirically as the 
variable controlling the relation. The 
factor, m, among other things, de- 
pends on the arrangement of the 
porosity: (1) on the cross sectional 
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Bill Colvin to Edit Section 


William B. ( Bill) Colvin has been n 
of Wortp Ors drilling section. 


| Coast Division of Magnolia 


year. 


Colvin began his oil industry ¢ 
roustabout in Kansas and Colorado for Stano- 

| lind Oil & Gas Company. From 1939 through 
University of Tulsa. 


| 1941, he attended the 
| While in college he was employed 
ment of Tide Water Associated Oil 





He is a member of the API and 


Drilling Mud Study Committee. 


area between sand grains available 
for current flow, particularly at the 
restrictions, and (2) on the tortu- 
osity, or length of the path through 
which the current must flow. Accord- 
ing to experimental data available to 
date, the factor is lowest in colloidal 
about 1.3 to 1.6; intermediate 
in clean sands—about 1.6 to 1.8; and 
highest in cemented sandstones and 
in limestones—about 1.8 to 2.2. It 
also must be established locally by 
the study of existing reservoir data. 

An example is given on Chart 1 
for the use of each chart. After fol- 
lowing the two examples through, it 
should not be difficult, even for one 
unfamiliar with quantitative analysis, 
to make use of the charts in the solu- 
tion of simple reservoir problems. It 
is well to remember before proceed- 
ing, however, that electrical logging 
is not an exact science any more than 
is any one of the other branches of 
the Earth Science group. All values 
should be carefully appraised with 
an eye on the over-all reservoir pic- 
mre. 

The charts are being prepared in 
pads of 50 to be distributed to inter- 
ested engineers and geologists, who 
are working on reservoir problems. 


sands 
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H. always kept his head turned to the rear. He flew 
backwards instead of forwards. He didn’t want to know 
where he was going, just where he had been. Some rig 
manufacturers place the controls to the rear of the 





driller’s position, thereby making the driller like a 





woofle bird, he has to turn around to reach the controls. | 


The WILSON GIANT Torcair Rig 
n The WILSON Giant Torcair Rig is the last word in 
modern design. The panel control is just one of the points 
of superiority. Torque Converter drive, Air-Tube Clutches 
throughout, spray lubrication. 
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Kompare Prices Bol You Bul * 


THE OLD WAY—were any of you Old Timers 


ever caught in a blind when you turned around to 


reach your rig controls? 


j 
tt 
3 ae ee 
Ba Bess ae Le: | 
| 
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But WILSON was there! And WILSON was FIRST! 
For years the WILSON rigs have had the control panel 
where the driller can face his work, and operate the 
controls. Increase your operating speed, decrease your 
accidents. Use a WILSON panel control. 
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ONSIDER a drilling string sub- 
jected to the buckling of the 
first order and on which the weight 
on bit is progressively increased. 
Curves 2 and 3 of Figure 10 show 
that the curvature of the drilling 
string increases in the neighborhood 
of the point at which the bending 
moment is maximum. Consequently, 
the value of the maximum bending 
moment increases with weight. 
As the buckling of the second order 
is reached, Curve 4A of Figure 9 
shows that the point of largest bend- 
ing moment is located 0.83 units 
above the bit, and the value of the 
largest bending moment is equal to: 
M: = 1.1 pmr (7 
The conclusion is that the maxi- 
mum bending moment becomes larger 
and is located nearer the bit as the 
order of buckling increases. A maxi- 
mum bending moment corresponds to 
a maximum stress which is equal to: 


Mv 
: ( 
I 8) 


where p designates the stress in Ib. ft.? 
v designates the outside radius of 
the drilling string in feet. 
I designates the moment of inertia 
of the cross-section in ft.* 
and M designates the bending 
moment in ft. x lb. 
The values of maximum 
have been calculated with formulae 
6), (7) and (8). They change little 
with the specific gravity of mud and 
type of pipe and drill collars. Those 
corresponding to 6'4-inch drill col- 
lars in mud of specific gravity equal 
to 1 are shown on Figure 13. The 
maximum stresses are plotted versus 


p = 


stresses 
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the author evaluates nation 
of string at bit, lengt\@of buckled 
curves, and influe of hydro- 


clusions in- 
dicate the ne 


critical weigh 
avoided. To develop the mathe- 
matics involved, and to provide 
formulas for the solution of 
problems involving buckling, the 
author has presented an appen- 
dix to the material contained 
in Parts 1 and 2. This appendix 
will follow as Parts 3 and 4 of 
this series. 


the hole diameter for the buckling of 
the first and second order. Figure 13 
shows that the diameter of a cave 
must be very large to cause dangerous 
stresses in the buckled drilling string, 
on condition that the order of buck- 
ling is With a diameter 
equal to 100 inches, the stresses are 
equal to about 7500 and 10,000 
pounds per inch® for the buckling of 
the first and respec- 
tively. Some wide caves occur as 
shown on Figure 14, which represents 
a portion of a caliper log of a well 
in Northeast Catherine field, Ellis 
County, Kansas. The actual diameter 
of large caves is not known, because 
the surveying caliper does not extend 
beyond a certain limit. Neither are 
the maximum safe known. 
The tensile strength of drill pipe and 
drill collar steel is very high, but the 
metal is subjected to reversing stresses 


low. cave 


second order 


stresses 








(order of magnitude 100,000 revers- 
ings a day). A stress which is nor- 
mally safe for steel may cause failures 
after a certain revers- 
ings.” 14 There is a stress for which 
reversings may be 


number of 


the number of 
practically infinite without any fail- 
ure. Unfortunately, the value of this 
safe stress is not known; such tests 
were never made. It seems logical to 
assume that a drilling string steel can 
withstand at least a continuously re- 
versing stress of 20,000 pounds per 
inch? without failure. Figure 13 shows 
that such a stress would be reached 
with cave diameters equal to about 
260 inches and 200 inches for the 
buckling of the first and second order 
respectively. Such holes seem un- 


likely. 
Order of Buckling 


On the other hand, the stresses in- 
crease not only with the diameter of 
the hole, but also with the order of 
buckling. If the weight on bit is no 
larger than the weight of drill col- 
lars, the order of buckling is low 

first, second or third) and therefore 
even in caved holes the stresses in 
steel are low. If the same weight is 
carried with too small a number of 
drill collars, the order of buckling be- 
comes high and the steel may be sub- 
jected to reversing stresses of 20,000 
pounds per inch* or more, even in 
caves of smaller diameters. This is the 
reason why fatigue failures occur 
when the number of drill collars is 
too small. The conclusion is that it is 
always safer to drill with a sufficient 
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CHAMPIONS DON’T WIN BY PULLING PUNCHES 


To win consistently in the ring a modern Welex Jet Process proves 
man has to punch as hard and straight that JETS give 300%) deeper penetra- 
as he knows how. And to win consist- tion than any other practical method. On 


ently in the sometimes uncertain busi- job after job results have proven that 


ness of producing oil, you have to JET perforating can make a profit- 
use casing perforating that punches able oil well where other methods 


straight through all casing, cement failed. Men who know will tell you 





and far back into the formation. The that results cost less with Welex JETS. 
record of results in thousands of Call your nearest Welex Station for 
wells perforated with the prompt service day or night. 





Welex 


SET SERVICES INC. 


GENERAL OFFICE: 3909 Hemphill Street ¢ Fort Worth 9, Texas 
FIELD STATIONS: Shreveport ¢ Ardmore ¢ Lindsay * Shawnee ® Corpus Christi 
Falfurrias * Houston ¢ Kilgore © Odessa * Snyder ® Wichita Falls 
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number of drill collars and adequate 
weight on bit so that the order of 
buckling remains low. Figures 4, 5 
and 6 give all useful information in 
this regard. 

The analysis of stresses given above 
is based upon the assumption that the 
cave extends enough in depth for a 
buckled curve, such as seen on Fig- 
ures 8, 9 and 10 to be located inside 
the cave. Consequently, the depth of 
the cave must be larger than three 
dimensionless units, or, generally, 
more than 160 feet. In Figure 14 the 
cave extends from 1530 feet down to 
1850 or 320 feet. However, the large 
cave is interrupted at 1710 feet where 
the diameter of the hole is only 21 
inches. At this depth the drilling 
string contacts the wall of the hole 
and for this reason the maximum 
deflection probably does not exceed 
15 inches which corresponds to a 
diameter of 30 inches. Without the 
streak at 1710 feet the drilling string 
would more or less foilow the contour 
of the cave. 

Fatigue failures of drilling strings 
may occur not only because of buck- 


FIGURE 13 
MAXIMUM STRESSES 
6-1/4" DRILL COLLARS (2-7/8" I.D.) 
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ling in caves, but also because of the 
bending due to crooked holes and key 
seats, which are outside of the scope 
of the present investigation. 


Inclination of String at Bit 


Suppose that a drilling string 
buckles in a straight hole. Then, the 
string is no longer vertical at its 
lower end and the bit starts drilling 
an inclined hole. As explained previ- 
ously, various curves of Figure 10 
correspond to the following cases: 

Curve 1—Buckling of the first 

order 
Curve 3—Immediately prior to the 

buckling of the second order 
Curve 4—Buckling of the second 
order 


These curves show the surprising 
fact that the inclination of the bit is 
smaller for the buckling of the second 
order as compared to the buckling of 
the first order. For the weight on bit 
smaller than the critical value of the 
first order, the drilling string is 


FIGURE 14 
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straight and there is no inclination 
of the bit. When this critical value is 
reached a sudden inclination of the 
bit occurs. If the weight on bit is still 
increased, the inclination increases 
also until the critical value of the 
second order is reached. Then the 
inclination decreases suddenly to a 
smaller value than any previous one. 
It may be expected that with still 
greater weights on bit, the inclination 
increases once more and decreases to 
a smaller value after the buckling of 
the third order. The conclusion is, 
that to drill straight holes it is best 
to carry weights on bit smaller than 
the critical value of the first order, 
but, if such weights are not sufficient, 
it is advisable to exceed slightly the 
critical weights on bit of the second 
or third order. For instance, for 64 
inch drill collars the advisable weights 
on bit are: 


Under 8000 pounds 
About 20,000 pounds 
and probably about 30,000 pounds 


On the other hand, suppose that 
the number of drill collars is de- 
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creased on a drilling string and the 
same weight on bit carried. Then, 
generally, the order of buckling is 
increased (Figures 4, 5 and 6) and 
consequently the inclination of the 
bit decreased and a straighter hole is 
drilled. The formulae of the inclina- 
tion of the bit are as follows: 


Buckling of the first order Tan 
Immediately prior to the T 
: an 
buckling of the second order 
Buckling of the second order Tan 


Where designates the inclination, 
r designates the apparent radius of 
the hole in feet, and m designates the 
length in feet of one dimensionless 
unit (see Figure 1). (r and m were 
previously defined.) 

The inclinations of the bit for 614- 
inch drill collars were calculated with 
the above formulae and plotted on 
Figure 15. It must be well understood 
that a “diameter of the hole” equal 
to 20 inches for instance, means that 
there are some caves in the hole and 
that the drilling string may take the 
same shape in these caves as it would 
do in a 20-inch hole. 

For example, Figure 15 shows that 
in a 30-inch cave, the inclination of 


the bit is equal to 14% degrees prior 
to the buckling of the second order 
about 16,000 pounds weight on bit) ; 
this inclination can be made three 
times smaller by increasing the weight 
above the critical value of the second 
order (about 20,000 pounds). 
Drilling crooked holes is due not 


1.02 (9) 
m 

1.50 — (10) 
m 

0.44 — (11) 
mm 


only to the buckling of drilling strings 
but also to drilling in dipping forma- 
tions. This last factor is outside of 
the scope of this investigation. 


Length of Buckled Curves 

Consider that the kelly is displaced 
while no drilling is in progress. Such 
a case occurs when drilling in a very 
hard formation, or, otherwise, when 
the rotary table is not turning. If the 
kelly positions are plotted versus the 
weight on bit (Figure 16), the dia- 
gram comprises a straight portion 
AP and a curved one PB. The curved 
portion corresponds to larger weights 
on bit when the drilling string is 























buckled. Such diagrams in which the 
weight on elevators is plotted instead 
of the weight on bit, were applied for 
determining how much of a frozen 
or cemented column of pipe is free.® 
Consider a point E in the curved por- 
tion of the diagram. ‘The correspond- 
ing ordinate CE is equal to the sum 
of CD and DE. CD represents the 
displacement of the kelly due to elas- 
tic elongation of the drilling string, 
and DE represents the displacement 
of the kelly due to buckling. The 
displacement of the kelly due to 
buckling was computed and found to 
be equal to: 


2 


: r ee 

ie © 0.475 (12) 
m 
: 

L ¢ 0.570 (13) 
In 


where r designates the apparent ra- 
dius of the hole in feet, m designates 


the length in feet of one dimension- 


less unit, and AL designates the dis- 
placement of the kelly in feet. The 
subscripts 1 and 2 correspond to 
buckling of the first and second order, 
respectively. 

The values of AL, and AL, were 
calculated and plotted on Figure 17 
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for 42-inch drill pipe. (They are 
very much the same for other types 
of drill pipe or drill collars.) Figure 
17 shows that AL, and AL, are ex- 
tremely small (0.05 inch in a 20-inch 
cave) and cannot be noticed while 
drilling unless the caves are excep- 
tionally wide (L, 1 inch and L, = 
1.2 inch in a 75-inch cave). Gener- 
ally, for the buckling of low order, 
the point E (Figure 16) is located 
close to P, such as at E, where the 
deflection of the curve PB with re- 
gard to its tangent PD cannot yet be 
noticed. 

If the weight of drill collars is at 
least equal to the weight on bit, the 
order of buckling is generally 
and therefore the displacement of the 
kelly when no drilling is in progress 
are proportional to the increases of 
weight on bit. A positive indication 
that something abnormal has hap- 
pened is given by the fact that the 
kelly displacements are not propor- 
tional to the increases of the weight 
on bit. One possibility is a very wide 
cave, another one, that a tight spot 
occurred somewhere in the drilling 
pipe, which buckles above this spot, 
with a high order of buckling. 


low 


Rotation Effects 
Consider Figure 18 which repre- 
sents a cross-section through a hole 
and a buckled, therefore, eccentric, 
drilling string. When the drilling 
string is rotated, two different kinds 
of motion may occur: 


a—the drilling string may behave 
as a rigid body and rotate about 
the axis O of the hole. 


b—the drilling string may behave 
like a flexible shaft and rotate 
about its own axis C. 


The motion which actually occurs is 
the one requiring the lesser energy. 

While buckling, the drilling string 
was displaced somewhat downward 
and the work spent by gravitational 
forces was stored as potential energy 
of elastic bending of the pipe. Ii there- 
after the motion b occurs, the drilling 
string does not go down any more and 
no more energy of bending is spent. 
The only energy required is that which 
is spent on friction against the wall of 
the hole and on viscous forces in the 
drilling fluid. 

If the motion a occurs, the energy 
spent on friction against the wall of 
the hole is increased in the ratio of 
diameters of the hole and the pipe. 
Moreover, the resistance of the mud 
to a fast rotation of the pipe about the 
axis O of the hole must be very high. 
Consequently, the normal motion of 
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FIGURE 18 


the butkled drilling string is the mo- 
tion b, i.e. the rotation about its own 
axis C. Therefore, the resultant of cen- 
trifugal forces is equal to zero and 
their influence on buckling is nil. 

There is one exception to the above 
rule. Suppose that the flexural rigidity 
of the pipe is not exactly equal in all 
directions. When the weight on the bit 
increases, the pipe buckles in the plane 
of the smallest flexural rigidity. As 
long as the weight on bit is maintained 
only slightly above the critical value, 
the rotation about the axis of the pipe 
cannot occur because such a rotation 
involves a rotation of the flexural 
plane, and therefore a buckling in 
planes in which critical conditions are 
not reached. ‘Therefore, the pipe starts 
rotating about the axis of the hole and 
then the critical conditions are func- 
tions not only of the type of pipe, mud 
and weight on bit, but also of the ro- 
tary speed. A small change of weight 
or of rotary speed brings back a nor- 
mal condition, i.e. the rotation about 
the axis of the pipe. Drilling with a 
buckled drilling string rotating about 
the axis of the hole should be avoided 
because the damage to the wall of the 
hole increases and the normal circula- 
tion of mud and cuttings in the annu- 
lus is disturbed. A good procedure to 
avoid the occurrence of such unde- 
sirable conditions is to watch a rotary 
torque gauge which would indicate a 
sharp increase. Another way is to drill 
with weights on bit which are not too 
close to critical values. (See Figures 2 
to 6, Part 1, March Wortp Ot. 

Drilling with buckled pipe rotating 
about the axis of the hole was some- 
times described as drilling with a crit- 
ical speed.” ** The explanation given 
in this study seems to be closer to what 
actually occurs, because in investiga- 
ting the critical conditions of drilling 
strings, one cannot neglect the weight, 
which is essential, and consider only 
centrifugal forces. 


The normal motion of the buckled 
drilling string i.e. the rotation about 
its axis is the reason of the reversing, 
or rather rotating stresses, and of the 
inclination of the bit. 


Influence of Hydrostatic Pressure 

on Buckling 

The influence of hydrostatic pres- 
sure on buckling is a subject of con- 
troversial opinions. According to a 
general belief, the pipe buckles when 
under compression, and, since the hy- 
drostatic pressure always gives a large 
compression to the lower part of the 
drilling string, an erroneous conclu- 
sion has sometimes been reached that 
the hydrostatic pressure contributes 
to the fatigue of the drilling string. 
These conclusions are partly based on 
a theoretical investigation by Handle- 
man'’, which relates to the buckling 
of a beam submitted to pressure. Han- 
dleman’s results are not applicable to 
the drilling string because in the lat- 
ter problem the weight of the string 
is essential and cannot be neglected. 

The only influence of the hydro- 
static pressure on buckling results 
from the changes in value of weight 
per foot p and is seen on Figures 1, 
2 and 3. This influence is small. It 
will be proven in the appendix that 
the increase of compression in the 
lower part of the drilling string has 
no effect on buckling and fatigue. 

To avoid confusion, let us point out 
that it is perfectly correct to say that 
the buckling concerns mainly the por- 
tion of the drilling string located un- 
der the neutral point, provided that 
the definition of the neutral point be 
the one adopted in this paper, namely: 
“The neutral point divides the drill- 
ing string into two portions, the 
weight in mud of the upper portion 
being equal to the weight suspended 
from the elevators, and the weight in 
mud of the lower portion being equal 
to the weight on bit.” 

According to the usual definition 
which we reject here, the neutral 
point is the one at which there is 
neither compression nor tension. 


Influence of Pump Pressure 
on Buckling 

The pump pressure is equal to the 
sum of pressure drops in the bit, in 
the drilling string and in the annulus. 
The last one is negligible. The first 
two will be considered in succession. 

A. Drop of Pressure in the Bit. As 
proven in the appendix, the drop of 
pressure in the bit is of the same na- 
ture as the hydrostatic pressure, but 
acting the opposite way. It decreases 
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the compression in the lower portion 
of the drilling string,-but has no effect 
on buckling and fatigue. 

B. Drop of Pressure in the Drilling 
String. As explained previously, the 
buckling characteristics (length of a 
dimensionless unit, critical weights, 
etc.) depend on the loss of weight of 
steel in the drilling fluid. This loss 
should be considered somewhat higher 
than the actual one in order to make 
allowance for the drop of pressure in 
the drilling string. Figures 18A and 
18B show the values of k (k is the co- 
efficient by which the weight per foot 
p must be multiplied) versus the pres- 
sure drop in the drilling string. Figure 
18A concerns the drill collars and Fig- 
ure 18B various types of drill pipe. On 
both figures, lines for three different 
densities of mud are drawn. Figure 
18A shows that the influence of the 
drop of pressure on buckling is neg- 
ligible for drill collars. 

Figure 18B shows that the situation 
is different for the drill pipe. For high 
rates of circulation, the critical 
weights are slightly decreased and the 
length of a dimensionless unit is 
increased. Figure 18B the 
proper use of Formulae 1, 2, 3, 6 and 


enables 


2 and 3. 
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The values of pressure drop in drill 
pipe are available."* 


Conclusions 

The main results of this investiga- 
tion may be summed up as follows: 

1. The best drilling conditions oc- 
cur when the drilling string is straight; 
that is to say, when the weight on bit 
is smaller than the critical value of 
the first order. Unfortunately, such 
weights are generally not sufficient 
because the rate of drilling is too low. 
Every new method which would al- 
low a sufficient rate of penetration 
with a straight drilling string should 
be welcomed by the drilling industry 
and tried. 

2. It is better to drill with a weight 
on bit higher than the critical value of 
any order( but the first) for the fol- 
lowing reasons: 

a. The force with which the drill- 
ing string contacts the wall of 
the hole is small. 

b. The inclination of the bit is 
smaller. 

3. When the required weight on bit 
is large, the use of sufficient number 
of drill collars avoids buckling of high 
order, which generate large bending 
moments and fatigue failures of the 
drill pipe. 


When working a drilling program 
for an area where drilling is difficult, 
a careful study should be made con- 
cerning the number of drill collars 
and the weight on bit to carry. 

Rigs should be provided with good 
quality weight indicators. Their cali- 
brations should be checked from time 
to time. The use of rotary torque 
gauges is advised. A weight recorder 
is useful in order to check whether 
the weight instructions are observed. 
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“1 get good long runs 
from REED Rock Bits” 


... says W. D. Malone, 
driller for Delta Gulf Drilling Co., 


Midland County, Texas 
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Py | like to run REED ‘LB’ 
Rock Bits because they 
take heavy weights safely 
and keep their gauge. | can 
depend on them for good 
long runs. 
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The REED 2HS-1 Rock Bit 
shown here gets good footage 
in hard Jime and chert. 
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TMousehole 


Speeds Running Singles 


oo it was necessary to lay 


down the 4¥2-inch drill pipe 


and run 2%-inch, C. G. (Gus 
Glasscock Drilling Company of Cor- 


pus Christi devised a simple means of 


using the mousehole to speed opera- 
tions. Each joint is raised and run 
into the mousehole with a catline and 
is ready for the elevator as soon as 
the previous joint is set down on the 
slips. 

The catline is attached from one 
bail of the elevators and is looped 
around the end of the next joint to 
be pulled into the rig. The elevators 
are then swung over and_ hooked 
under the shoulder on the joint pro- 
truding from the mousehole. As the 
blocks are raised, one joint comes out 
of the mousehole and another joint 
is pulled into the rig. However, it re- 
mains with the pin end on the edge 
of the ramp until the connection is 
made. ‘Then when the pipe is raised 
to free the slips, the joint swings into 
the rig and is cleaned and thrust into 
the mousehole. The blocks are then 
lowered and as the joint goes into the 
mousehole, the pipe is lowered into 
the hole. As the slips are set, a helper 
throws the loop of the catline around 
the next joint to be pulled into the 
rig, and the routine is repeated. 
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ABOVE. View of rig while connection is being made. No joint is in the mousehole. The joint shown 
hanging on the catline will be aligned with the mousehole when the pipe is raised sufficiently 
to free the slips. 

BELOW LEFT. The pipe has been raised and the male end of the too! joint cleaned and is ready 
to be stabbed into the mousehole, to be lowered at the same time as the string of drill pipe 
in the rotary. 

BELOW RIGHT. The driil string has been set down on the slips and the elevators are ready to be 
latched to the mousehole joint. At the same time another joint is attached to the catline to be 
pulled into the rig. 
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Cable Tool 


"| SHE INCREASE in secondary re- 

i covery operations throughout the 
old producing oil fields of the U. S-- 
particularly in the Eastern and Mid- 
Continent areas—makes it essential to 
determine accurately the best possible 
method for flooding purposes. Such a 
determination, if it is to be accurate, 
can be made only after all possible in- 
formation has been obtained on such 
factors as porosity, permeability, oil 
saturation, water saturation, maxi- 
mum formation pressure, bottom-hole 
pressure due to static fluid head, etc. 
Obviously, therefore, core sampling 
and testing are the means to the de- 
sired end. 

The more nearly a recovered core 
sample approaches its physically na- 
tural state, the more valuable it be- 
comes to the petroleum engineer and 
geologist in planning primary or sec- 
ondary recovery operations. Much has 
been written and said about the re- 
spective merits of the three most pop- 
ular methods of present-day oil and 
gas well coring. Each of these (cable 
tool, diamond, and rotary) has its 
particular place. But cable tool coring 
is widely accepted as the best method 
to employ in obtaining this informa- 
tion, because the cores recovered by 
this method approach their natural 
state more nearly than many of those 
recovered by the other methods. At 
the same time, the cores are of suf- 
ficient length and size to permit the 
full range of laboratory tests required 
in obtaining the desired data. This 
paper, therefore, is primarily con- 
cerned with cable tool coring. 

Cable tool coring offers: 

@ A relative high percentage of 
core sample recoveries in a wide range 
of formations. These cores are accur- 
ate, with no contamination from 
hydrostatic heads. 

@ Low coring costs. This method 
is extremely economical, since operat- 
ing and maintenance costs are held 
to a minimum. 

@ Positive proof as to whether a 
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sand is oil-bearing, water-bearing, or 
dry. 

@ Cores in which tests for porosity, 
saturation, and permeability, can be 
made without difficulty. 

@ Cores which enable the geologist 

to study the exact lithologic character 
of the formation. 
@ Cores which preserve any breaks 
in the sands which may separate oil- 
bearing from water-bearing horizons 
so they can be definitely located. 

@ Simplicity of operation. Any ex- 
perienced cable tool driller can take 
good cores with a cable tool core 
barrel from the very start, so long 
as he follows a few simple directions, 
as outlined in this paper. No compli- 
cated adjustments are necessary. 

@ Long life. With proper care, a 
cable tool core barrel will last indef- 
initely. After considerable usage, it is 
generally necessary to replace or re- 
build only those relatively few parts 
that are subjected to the greatest 
wear. 

The cable tool core barrel shown in 
Figure 1 consists of two main parts, 
an outer drilling barrel and an inner 
core retaining tube. After coring oper- 
ations are once started, the inner core 
retaining tube does not move upward 
at any time until the tool is pulled 
from the hole. The outer drilling bar- 
rel (the bottom of which is equipped 
with a drill barrel shoe of proper 
gauge) slides up and down on this 
tube and cuts away the formation 
around the bottom of the inner tube. 
The core retaining tube, on the bot- 
tom of which a trimmer shoe and core 
retaining finger-type trap ring are in- 
stalled, is thus designed to follow down 
over the undisturbed cylinder of for- 
mation and secure a true sample as 
it actually lies on the bottom of the 
hole. An important feature is the ball 
check valve, which permits fluid 
trapped in the core tube to escape as 
the tube fills with the core. This pre- 
vents any fluid under pressure from 
acting on the core. 

The opening of the valve in the 
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drill barrel head on the upstroke per- 
mits fluid to enter the barrel. The 
closing of this valve, as well as of the 
valve in the core tube head, on the 
downstroke produces a hydraulic ef- 
fect that directs the fluid between the 
inner barrel and the outer barrel with 
such force as to keep the teeth of the 
drill barrel shoe free from cuttings. 
This fluid action also keeps the an- 
nulus between the drill barrel and 
the inner barrel free from cuttings. 
In addition, it often makes it pos- 
sible to drill certain formations as 
fast as or faster than with an ordinary 
drilling bit particularly when new 
drill barrel shoes are used. 


Preliminary Instructions 

Coring procedures vary only slightly 
in the different areas and each driller 
has his own particular “best method.” 
However, there is no one method that 
will assure 100 percent core recovery 
every time. The following recom- 
mended coring procedure has been de- 
veloped over the past 25 years and is 
based on successful coring procedures 
employed by drillers in all parts of the 
oil worid. 

Before running a new core barrel, 
the driller should clean and make up 
the joints, and then break the drill 
barrel shoe and drill barrel head joints 
two or three times. This practice will 
set the threads and shoulders, thus 
saving the driller considerable joint 
trouble during subsequent operations. 

Do not use oil on the joints. Care 
should be exercised in making up these 
two joints, because they can easily be 
made up so tight as to cause the box 
of the joint to bell, and that might 
mean a bad fishing job at some late1 
date. It is recommended that the 
drill barrel shoe and drill barrel head 
be made up as follows (according to 
the size involved) : 

No. 5 Core Barrel: Make up the 
joints on the outer barrel as you would 
a 154g x 252 x 7-inch standard joint. 


No. 6 Core Barrel: Make up the 
outer drill barrel joint as you would a 
2 x 3 x 7-inch standard joint. 

Keep the tongs six inches or more 
above the end of the box to eliminate 
any chance of crimping the box. If 
the drill barrel is made up properly 
and all joints are watched, there is 
no danger of backing off the drill! bar- 
rel from the drill barrel head, or the 
drill barrel shoe from the drill bar- 
rel. It is recommended that the opera- 
tor change ends with the drill barrel 
occasionally to lengthen the effective 
life of the drill barrel and the joints. 
The practice of welding straps on the 
drill barrel to dritl barrel head joint is 
not only unnecessary, but is actually 
harmful to the tool, because the heat 
of the welding torch takes the temper 
out of the drill barrel at a critical 
point. 

It is good practice to rotate the 
drill barrel shoes, or, in other words, 
to line them up in rotation. The shoes 
should be changed after each run, re- 
eardless of their condition. This will 
insure greater footage and will elimin- 
ate the need for reaming after each 
run with the core barrel. In addition, 
it will reduce the chances of having 
the drill barrel shoe stick after each 
run. 

If chain tongs or pipe wrenches are 
used to make up and break the joints, 
they are apt to flatten or crimp the 
inner core retaining tube. Therefore, 
core tube wrenches, made especially 
for this purpose, should be used. Drill 
barrel wrenches always should be used 
on the drill barrel to make and break 
the joints, since there are no wrench 
squares on the drill barrel itself. 

The core barrel must be cleaned 
thoroughly after each run and the 
valves in the drill barrel head and the 
core tube head washed out and 
checked to see that they are in work- 
ing order before the tool is made up 
for the next run. This is of major im- 
portance, because the operation of 


the barrel depends upon the proper 
operation of the valves. After the drill- 
ing fluid has entered the outer tube, 


or drill barrel, its expulsion (under 
pressure set up by the displacement of 
the core tube as it enters the drill bar- 
rel on the down stroke) creates the 
force that drives the core tube down 
over the core as it is being cut. 
The proper differential between the 
length of the core tube and the length 
of the drill barrel should be main- 
tained. When a barrel is new, the over- 
all length of the drill barrel (less drill 
barrel shoe and drill barrel head) is 
8 feet, 6 inches, while the over-all 
length of the core retaining tube 
without core tube head or trimmer 
shoe) is 7 feet, 7 inches. If it should 
be found necessary at any time to re- 
cut the threads one one of these tubes, 
the other tube must be cut off in like 
amount in order to maintain this very 
important length differential. 


Installing Core Barrel on Drilling 
String 

Make the cable tool core barrel up 
on the bottom of a standard drilling 
string. Use regular drilling jars on top 
of the drilling stem and a stiff rope 
socket on top of the drilling jars. If 
a stiff socket is not available, a swivel 
socket can be converted for use simp- 
ly by placing a piece of hard wood be- 
tween the pin end of the jars and the 
box of the socket. When the joint is 
made up, the hard wood will pre- 
vent the swivel socket from swiveling. 
Some operators contend that the drill- 
ing jars should be made up between 
the drill stem and the core barrel 
and they have had their share of suc- 
cess with this method. However, the 
great majority of cable tool operators 
contends that the drilling jars should 
be run above the drill stem, for the 
following reasons: 


®" CONTINUED ON PAGE 152 





FIGURE 2. At left is a typical recovery of “biscuits” that commonly are taken in cable tool coring. Such cores usually are taken in shaly formations. 


At right is an example of longer cores that can be taken, such longer cores usually being recovered when coring the harder, well-consolidated sand- 


148 « Drilling Section 


stone formations. 


WORLD OIL « April, 1951 








th 
dr 
de 

ete 








Enlarging Rotary Drilling 








Reduces Ton-Mile Costs 


Bethlehem Steel Company, Bethlehem, Penn. 


i hn observations made in the fol- 
lowing are primarily intended for 
the operators of the numerous rotary 
drilling rigs now in service, originally 
designed for use with 14-inch diam- 
eter rotary drilling wire ropes. 

Most of today’s larger drilling rigs 
are equipped with ropes of this diam- 
eter; however, during the past few 
years, depths and loads have gradu- 
ally increased to the point where this 
1'4-inch wire rope, even with the 
independent wire rope core, is becom- 
ing, or has in become, 
inadequate for the service imposed on 
the rope. Crushing, flattening, and 
“cutting through” are increasingly 
common in deeper drilling. 

The same situation existed ten 
years with 1¥g-inch ropes. At 
that time the now widely accom- 
plished from 1'%-inch 
IWRC ropes was suggested, first to 
1!4-inch ropes with fiber cores, then, 
as loads and depths further increased, 
to 114-inch ropes with an IWRC. 

These conversions from the 1¥- to 
14-inch diameter were com- 
monly made possible by grinding out 


some Cases 


ago 


conversion 


ropes 


the sheave grooves to accommodate 
the larger rope. ‘The cost was usually 
soon absorbed by a permanent reduc- 
tion in rope-operating costs, plus more 


satisfactory performance. All of the 


advantages of the change are now so 
widely recognized that further discus- 
sion seems unnecessary. 

Operators of rigs using 1'%4-inch 
ropes may rightly with some 
envy at the lower cost per ton-mile 
obtained from 13g- and 1¥-inch di- 
ameter rotary lines on the very few 
rigs now in service designed with 
these sizes in mind. They may prop- 
erly ask: “Since I have my rigs, how 
does this affect me?” The following 
is an attempt to point out a means 
which may well result in lower ton- 
mile costs. 

Early in 1948 it was suggested to a 
limited number of drillers, for proof 


le 0k 
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By L. C. TORELL 
Wire Rope Engineer 





TO KEEP the drilling line ade- 
quate to meet the demands of 
the ever-deepening search for 
oil, the wire rope manufacturer 
is restricted by space limitations 
and cannot add wires or steel 
indefinitely without producing a 
line so stiff and cumbrous that 
it will not perform under rig 
conditions. The author here of- 
fers a suggestion which is now 
under test, and which is being 
closely watched. Early reports 
indicate that the plan will en- 
able rigs now operating to be 
readily adapted to the larger 
line without major equipment 
change. 











by actual trial, the theory that a 
properly designed 13¢-inch rope could 


be profitably used on rigs originally 
planned for 14-inch rope. This the- 
ory assumed that if the drum were 
not grooved, which is commonly the 
case, no rig changes were necessary 
other than enlarging the sheave 
grooves. After limited testing, this 
theory has proved practical from the 
driller’s viewpoint; and what is even 
more important, ton-mile costs for 
wire rope have been reduced. 


Judging Needs 

Many operators do not consider a 
larger rope practical because much of 
the published data referring to rotary 
drilling rigs states that minimum 
sheave and drum diameters shall be 
a certain multiple of the rope diam- 
eter if optimum rope life is to be at- 
tained. In the writer’s opinion, this 
thinking is rational only if the con- 
ventional 6 x 19 Seale construction in 
the several sizes is considered. A more 
rational index would be the ratio of 
outside wire diameter to sheave di- 
ameter. Of course, the design of the 


considered. To 


also be 
illustrate this in more detail, consider 
the case of the many drilling rigs now 
in operation which were designed for 


rope must 


use with 1%-inch diameter 6x 19 
Seale rotary lines. Sheave diameters 
range from 42 to as much as 60 
inches. Rope diameter to sheave di- 
ameter ratios thus vary from 33.6 to 
48. Conversion to 13-inch rope will 
reduce these ratios to the range of 
30.5 to 43.7, which in itself might 
suggest broken outside wires as a re- 
sult of the sharper bending. This 
would probably be the result if the 
rope size were enlarged without 
changing the construction of the 
strands which make up the rope. 

Now consider the same conditions 
with the diameter of the outside wires 
in mind. Experience has shown that 
outside wire breakage from bending 
fatigue does not usually limit the life 
of a 14-inch 6 x 19 Seale rotary line 
when operated over the sheaves of a 
rotary drilling rig such as are men- 
tioned in the preceding paragraph. 
Therefore, the diameter of the nine 
outside wires per strand in this 144- 
inch rope must be nearly correct for 
these conditions. Accordingly, there 
has been designed a 13-inch rope 
using ten outside wires per strand. 
The diameter of these wires is prac- 
tically the same as that of those used 
in the 1'4-inch 6 x 19 Seale construc- 
tion, so the greater diameter is at- 
tained without sacrificing bending 
fatigue life. For crushing resistance 
the ten wires are continuously and 
properly supported by the inner wires, 
a detail of utmost importance to good 
service life for a rotary line. 

The breaking strength of a new 
14-inch, 6 x 19 Seale, improved plow 
steel, IWRC rotary line is 69.5 tons 
minimum; and that of a 134-inch im- 
proved plow steel line of the new con- 
struction discussed above, with a fiber 
core, is 77.7 tons, with IWRC 83.5 
tons. The strength increase alone is 
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important from a rope-life standpoint 
where the present ropes are loaded to 
a critical point. Even more important 
is the increase in resistance to crush- 
ing and cutting through. The first can 
be quite accurately evaluated at 22 
percent. Cutting-through resistance 
cannot be so accurately evaluated, but 
can be considered at least propor- 
tional to the rope diameter. Changing 
to the larger rope completely stopped 
serious trouble of this nature on a rig 
drilling at the 10,000 to 12,000-foot 
level with 5'%-inch drill pipe. In this 
case, the change also resulted in an 
important reduction in rope cost per 
ton-mile. 

At this date results from the limited 
number of these 13-inch lines, run to 
final discard, indicate the following 
conclusions: 

@ The saving in rope cost per ton- 
mile will soon pay for the sheave con- 
version, with continued savings there- 
after. 

@ The extra flexibility in this new 
13g-inch construction just about off- 
sets any losses from the rope-diameter 
increase so blocks fall at nearly the 
same speed. However, if the block 
weight is too low for proper falling 
speed, undesirable loose drum spool- 
ing will result when going up empty. 
This can be corrected by adding 
weight plates to the traveling block. 
This latter can also be said of 114- 
inch lines. 

® Cutting 
currred, even in cases where this was 


through has not oc- 


quite common with 14-inch ropes. 

@® Drum crushing and consequent 
rope distortion are markedly reduced. 

@ While not yet evaluated, it is be- 
lieved that sheave wear will be re- 
duced due to the lessened unit pres- 
of the larger rope on_ the 
sheaves, and the larger number of 
wires in contact with the sheave. 

@ Benefits from the change accrue 
at all depths. The operator should not 
regard 13g-inch rope as something to 
use only when drilling at extreme 
depths. 

So far, only fiber-cored 13-inch 
used in 


sures 


diameter ropes have been 
these comparison runs of the new rope 
design. It may well be that changing 
from fiber core to IWRC will show 
further benefits. Time and testing will 
prove or disprove this. The inevitable 
further increases in depths and loads 
may soon make an independent wire 
rope core a necessity. 

At this date, 13-inch lines are not 
commonly carried in field stocks, but 
they will surely be made available as 
more users convert to the larger size. 
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Cable Tool Coring 


* CONTINUED FROM PAGE 148 


@® The biscuits obtained are much 
thicker, because the barrel is kept 
straighter in the hole. Since the bar- 
rel is not permitted to wallow from 
side to side, it does not have the ten- 
dency to break the core into smaller 
biscuits. 

@ The coring operation is faster, 
because there is more weight above 
the barrel. 

@ There is less chance of backing 
off from the joints when the action 
of the jars is on top of the barrel. If 
the jars are on top of the stem, the 
shock is taken up in the stem. 

@ The action of the tools is far bet- 
ter, because the weight of the jars 
on top causes the core barrel itself to 
drop much faster. It is well to remem- 
ber that there is no water course on 
the core barrel. If there is considerable 
fluid in the hole, weight is required to 
make the barrel drop. By placing the 
weight above, the driller will be able 
to drill hole rather than merely to 
peck away at the formation. 

@ A straighter hole will be drilled 
with the jars on top. Consequently, it 
will not be necessary to go in later 
and ream the core hole with a bit. 

At times it is necessary either to run 
the jars below the stem or to place a 
sinker bar above the jars. This is 
necessary only where the hole condi- 
tions are such as to give the operator 
trouble with caving. When this condi- 
tion does exist, a sinker bar should be 
run above the jars— provided, of 
course, that the drilling unit has a 
mast of sufficient height. If the height 
is not sufficient, the jars should be 
placed below the stem. 


Coring Procedure 


The well bore should be clean of all 
sand and cavings. It is recommended 
that, if available, a sand pump be used 
rather than a bailer for this purpose. 
After each run with the core barrel, 
enough fluid should be kept in the 
hole to cover the top of the tools on 
the upper stroke. 

It is recommended that the wrist 
pin in a standard crank be placed in 
the third hole when coring in wells 
less than 1500 feet deep. This will per- 
mit the maximum _ recommended 
stroke of 44 inches. When the well is 
deeper than 1500 feet, the wrist pin 
should be placed in the second hole 
of a standard crank. This will permit 
a 34-inch stroke. 

After the barrel has been set on 
bottom, do not raise the tools more 


than four feet off bottom while ob- 
taining the pick up before starting the 
coring operations. This is to prevent 
the possibility of having a piece of 
shale or sand lodge in the bottom of 
the core tube, which could easily occur 
if the core retaining tube were picked 
off the bottom. Such a condition might 
result in the tool becoming fluid- 
locked so that either a poor core 
would be taken or—in an extreme case 

no core at all would be recovered. 

When coring, the core barrel should 
be run at from 26 to 32 strokes per 
minute, the rate depending consider- 
ably on the depth and type of forma- 
tion being cored. A good standard 
practice is to run with a fairly loose 
hitch on the drilling line. The reason 
for this is that the deeper the hole, the 
more spring there is in the drilling 
line. This can cause the core tube to 
be picked up off the bottom, with the 
resulting possibility of a poor recovery, 
since the maximum stroke of the core 
barrel is approximately 5 feet, 8 inches. 

Although the core tube is 7 feet, 7 
inches long, it is recommended that 
not more than five feet of core be 
drilled with the core barrel. The rea- 
son for this recommendation is that 
a small amount of cavings generally 
lodges in the upper part of the core 
tube. Under this condition, any at- 
tempt to core the full seven feet might 
cause the valve in the core tube head 
to become fouled. The result would be 
that the core tube would become fluid- 
locked and full core recovery would 
be impossible. In Figure 2 are shown 
examples of the types of biscuits and 
cores generally recovered in cable tool 
coring cperations. 

Upon completion of the coring op- 
erations, the core barrel should be 
thoroughly cleaned. In addition, if it is 
to remain idle for a period of time, all 
threads should be oiled to prevent 
rusting. 

If the core barrel is maintained in 
good shape and is operated properly, 
an average recovery of data-giving 
cores should run from 85 to 95 per- 
cent, and 100 percent recovery should 
not be unusual. 

The redressing of both the drill bar- 
rel shoes and the trimmer shoes is of 
primary importance. The old hard 
facing should be “washed off” and 
the best possible new hard facing prop- 
erly applied in its place. Both the drill 
barrel and the trimmer shoes should 
be concentrically ground to gauge. 
This will prevent the drill barrel shoes 
from “keyseating” the hole and will 
also prevent the core tube shoes from 
sticking the core tube in the barrel, 
thus eliminating the danger of dam- 
age from those sources. 
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Casing 
in 


Wells 


By WALDO L. GROSSMAN 
Division Engineer 
Halliburton Oil Well Cementing 
Company, Midland, Texas 


RIMARY casing cementing is 

the original cementing opera- 

tion performed immediately 
after casing has been run into the 
hole. This operation is generally per- 
formed in the following manner. Drill- 
ing mud is circulated with rig pump. 
Cement and water are mixed and 
pumped into the casing. Water or 
mud is then pumped into the casing 
to displace most of the cement slurry 
around the bottom of the casing into 
the annulus section. A small amount 
of cement slurry is left in the bottom 
of the casing. This appears to be a 
simple operation. 

The objects of cementing casing 
are (1) to obtain effective segrega- 
tion of producing zones; (2) to pro- 
tect the casing. Either objective re- 
quires that the casing be adequately 
surrounded with cement which makes 
an effective bond to both casing and 
formation. 

Many factors affect the accom- 
plishment of the desired results. The 
simple casing cementing operation 
previously described becomes com- 
plex, worthy of considerable planning 
and much preparations if the desired 
results are to be obtained. 

First, consider an outline of the 
factors affecting primary casing ce- 
menting. 
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Cementing deep oil wells calls for teamwork and good timing. Here a crew dumps cement into 
hoppers as rapidly as the cementing pumps can pick it up and pump it down the well. 





STUDY OF the numerous fac- 
tors affecting cementing as a 
preliminary to the actual drill- 
ing of a well is advocated by the 
author, who discusses the many 
| elements which may enter into 
| a cementing job. His recom- 
| mendations cover the actual 
| drilling of the well with cement- 

ing in mind, the use of special 
_ down-the-hole equipment, and 
| the responsibilities assigned to 
supervisory personnel. This ar- 
ticle is from a paper presented 
| at a West Texas session of the 
| American Institute of Mining 
and Metallurgical Engineers at 
Lubbock, Texas, in December, 
1950. 








I. Bore hole: A, diameter; B, depth; 
C, straightness; and D, formation 
characteristics. 

II. Drilling fluid: A, composition; 
B, weight; C, viscosity; D, water loss 
and filter-cake characteristics; E, gel 
strength; F, admix materials used for 
lost circulation. 

III. Casing: A, 


size versus bore-hole size; B, depth 


outside diameter 


casing set versus total depth. 


IV. Drilling rig operations: A, time 
of running casing; B, rate of running 
casing; C, position of collar on land- 
ing joint; D, circulation after running 
cement. 

V. Selection of cementing materi- 
als: A, slurry volume required, cubic 
feet by (1) caliper survey, (2) esti- 
mate; B, type of cement, (1) high 
early strength, (2) standard portland, 

3) slow setting; C, admixes in ce- 

ment, (1) bentonite, (2) lost circula- 
tion material, 3 gypsum cement; D, 
mixing water, (1) supply, (2) im- 
purities, (3) admixes, (4) tempera- 
ture; E, slurry weight, (1) volume of 
slurry, cubic feet per sack, (2) de- 
termination of quantity of materials 
to be mixed. 

VI. Mixing and pumping of ce- 
ment slurry: A, mixing units, (1) 
number, (2) type; B, cementing head 
and connections, (1) swage, (2) 
“quick change,” (3) plug container, 

+) openings in head, (5) valves on 

head, (6) floor manifold; C, plugs, 
(1) bottom plug, (2) top plug, (3) 
location of top plug during cementing 
operation; D, fluids used ahead of 
cement slurry, (1) water, (2) special 
fluids; E, time, (1) mixing, (2) dis- 
placing; F, movement of casing dur- 
ing transportation of cement slurry, 
(1) reciprocating, (2) rotating. 
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ALL ROPES look ALIKE... but 








TESTING | a 
Precision polishing and high powered magni- 
GOES 


fication enable us to go 100 times beyond nor- 
mal vision in examining Wickwire Rope steel 
for classification of grain size to McQuaid- 
Ehn* standards. 


[00 times beyond normal vision 


Uniformity of grain size in steel assures longer life and greater reliability 
in Wickwire Rope. 

Right down the line...starting with the melting and refining of our steel 
...and continuing through heat treating processes and cold drawing of the 
wire, we maintain complete control over the grain size of steel used in 
Wickwire Rope. 

This quality control of basic properties is possible only with a company 
whose operations are fully integrated from the actual making of the steel 
to the stranding of the finished rope. It’s just one more example of how 
Wickwire goes “beyond specifications” to give you—at market prices—wire 
rope that is unsurpassed for reliability, safety and longer life. 

See your local Wickwire distributor for the right rope for your particular 
requirements, Wickwire Rope is available in all sizes and constructions, 


both regular lay and WISSCOLAY Preformed. 


*For detailed information on the McQuaid-Ehn test 
and what it means to you in superior rope perform- 
ance, write to Wire Rope Sales Office, Wickwire 
Spencer Steel Division of C. F. & I., Palmer, Mass. 


ROPE [fj 


A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION OF THE COLORADO FUEL AND IRON CORPORATION E SUBSIDIARIES 
* WIRE ROPE SALES OFFICE AND PLANT—Palmer, Mass. ® EXECUTIVE OFFICE —500 Fifth Avenue, New York 18, N. Y. 
SALES OFFICES — Abilene (Tex.) * Boston * Buffalo * Casper * Chattanooga * Chicago * Denver * Detroit * Emlenton (Pa.) * Houston * New York 
Odessa (Tex.) * Philadelphia * Phoenix * Salt Lake Clty * Tulsa 
PACIFIC COAST SUBSIDIARY—The California Wire Cloth Corporation, Oakland 6, California 
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VII. Special tools: A, guiding and 
floating equipment, (1) shoes, (2) 
collars; B, centralizers; C, abrading 
devices; D, multiple stage tools. 

VII. Personnel: A, 
sponsibility; B, service company re- 
sponsibility. 

Next consider basically the factors 
indicated in this outline. 


well owner re- 


I. Bore Hole 

A. Diameter. The diameter of the 
bore hole limits the O.D. size of cas- 
ing which may be run. 

B. Depth. The depth of the hole 
determines the quality of casing 
which may be safely lowered into the 
hole. 

C. Straightness. The straightness of 
the hole limits the manner in which 
the casing is handled at the surface. 
It should also be considered when 
locating spring type centralizers. 

D. Formation Characteristics. The 
characteristics of the open hole for- 
mation through which the casing is 
being set and especially the section 
which is to be cemented are of major 
importance. Items to be considered 
are: (1) variation in open hole diame- 
ter. which determines the volume of 
slurry required. This may be measured 
by a caliper survey. (2) Bottom hole 
temperature, which is a major factor 
in bottom hole circulating tempera- 
ture. Selection of types and quanti- 
ties of materials to be used in cement 
slurry are limited with respect to bot- 
tom-hole circulating temperature. (5) 
Formation breakdown pressures. Ce- 
ment slurries are generally heavier 
than drilling muds. Consequently, it 
is sometimes necessary to hold the 
slurry weight and amount of fill in 
the annulus to a minimum in order 
to eliminate formation breakdown 
and loss of returns during a job. (4) 
Formation pressures. The danger of 
a blowout may exist. It is necessary 
that a fluid column exerting sufficient 
hydrostatic pressure to hold _ these 
zones be maintained. A combination 
of zones, one of which is subject to 
low breakdown and subsequent loss 
of returns and another with high for- 
mation pressure, ready to blow-out, 
can be particularly hazardous. (5) 
Formation stability. Heaving or cav- 
ing may make it impossible to run 
casing to desired depth. They may 
also stick the casing and prevent its 
movement during the cementing job. 


II. Drilling Fluid 
A. Composition. Several basically 
different types of rotary drilling muds 
are commonly used. From the stand- 
point of cementing only, fresh water 
is usually the best. 
B. Weight. Mud weight determines 
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an LCI (L) in the South Pacific. 
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(jg) he joined Halliburton Oil 
Well Cementing Company as di- 
vision engineer at Midland. 











the hydrostatic pressure being held 
on the formation. 
C. Viscosity. High viscosity fluids 


may be required for drilling. For 


cementing, a low viscosity is gener- 
ally desirable to reduce pump pres- 
sures and minimize channeling. 

D. Water Loss and Filter Cake 
Characteristics. Filter cake may cause 
difficulty in running and landing of 
casing. It may hinder movement of 
casing after it is landed. It may in- 
terfere with bonding of cement to 
formation. Its absence may result in 
dehydration of cement slurry. Since 
it may be both desirable and unde- 
sirable, it must be considered in the 
selection of type and location of 
abrading devices placed on the cas- 
ing for its removal. 

E. Gel Strength. A high gel strength 
mud may be desirable for drilling. A 
minimum gel strength is generally 
best for cementing. 

F. Admix Materials Used for Lost 
Circulation. Although often neces- 
sary, they are generally undesirable 
because of being associated with high 
viscosity and high gel strength muds. 
A few of these materials interfere 
with the setting of cement slurry. 


III. Casing 
A. O.D. Size vs. Bore Hole Size. 
The O.D. of the casing couplings, 
whether regular collar or upset cas- 
ing, and bit size used to drill the hole, 
determine the minimum annulus area. 


If this area is too small, particularly 
on deep wells, difficulty may be en- 
countered breaking circulation after 
casing has been landed. Also more 
difficulty is experienced in getting to 
bottom with the casing. It is more 
likely to stick and more likely to 
bridge in the annulus. Space is not 
available for the use of most standard 
centralizers and abrading devices. 
For example, in the Permian Basin, 
5'%-inch O.D. API collar type casing 
is normally run in a 77-inch rotary 
drilled hole. In some wells the same 
size casing is run in 634-inch hole. 
The difficulties enumerated above 
often occur on jobs of this latter de- 
scription. 

B. Depth Casing Set vs. Total 
Depth. The larger O.D. sizes of cas- 
ing are generally set and cemented 
for protection during further drilling. 
Occasionally the bottom two or three 
joints of this casing are knocked loose 
and fall down the hole. Wells have 
been abandoned at great monetary 
loss for this reason. One way this 
may be minimized is by selecting a 
hard dense zone for a casing seat and 
by setting casing as close to bottom 
as possible. 


IV. Drilling Rig Operations 

A. Time Running Casing. After a 
well has been drilled to desired depth, 
normally the hole is conditioned by 
circulating for a few hours. Drill pipe 
is then pulled and casing run. The 
less time taken for these operations 
after conditioning the hole generally 
the better the hole in condition for 
cementing. 

B. Rate of Running Casing. In 
some wells casing can be run too fast. 
The plunger acticn of lowering cas- 
ing in the hole fast, especially if the 
annulus area is small, can produce 
considerable pressure on the mud 
column below the casing. Weak for- 
mations may break down and top 
hole circulation never be regained. 

C. Position of Collar on Landing 
Joint. The cementing operation can 
be performed with a great degree of 
safety if the collar on the landing 
joint can be reached from the floor. 
The higher the connection the more 
hazardous the job. 

D. Circulation After Running Cas- 
ing. After casing has been run, the 
hole is circulated with the rig pump. 
This period of circulation varies from 
a minimum of merely establishing 
circulation to a matter of pumping 
for several hours. If the drilling fluid 
was in good condition before casing 
was started in the hole and if proper 
precautions were taken to keep unde- 
sirable objects out of the casing, con- 
tinued circulation after once estab- 
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lished is generally more damaging 
than beneficial. 


V. Selection of Cementing 
Materials 

A. Slurry Volume Required, Cubic 
Feet. The first step in the selection of 
cementing materials is a determina- 
tion of volume of the annulus section 
and lower portion of casing to be 
filled. The hole may be measured with 
a caliper survey or the volume may 
be estimated on the basis of previous 
experience for that particular area. 
In either case the volume should be 
considered in cubic feet. 

B. Type of Cement. There are three 
general types of oil well cements: 
(1) high early strength, (2) standard 
portland, and (3) slow setting. Initial 
setting time and compressive strength 
vs. time will determine the selection 
between high early strength and reg- 
ular portland cement. Bottom-hole 
circulating temperature is the major 
determining factor in the selection of 
regular portland or slow setting ce- 
ment as this directly affects pumping 
time of the slurry to be used. 

C. Admixes Used in Cement. 

1. Bentonite. The addition of ben- 
tonite to the dry cement allows the 
use of more mixing water per sack 
without separation of the solid and 
liquid phases. This results in a greater 
slurry volume per sack of cement. Ad- 
dition of from 2 to 6 percent is quite 
common. As much as 15 percent has 
been run on a few jobs. The extra 
water also produces a lighter weight 
slurry, which is highly desirable in 
some areas. Neat cement is often 
used for the finish of a gel cement 
job. This practice is gradually de- 
creasing. Compressive strengths of 
gel cements are generally lower than 
for neat cements, primarily because 
more water is used with gel cements. 
However, gel cements as normally 
mixed have sufficient compressive and 
tensile strengths for a good job. There 
is some evidence that when perforat- 
ing for production, gel cements have 
less tendency to fracture than neat 
cements. 

2. Lost Circulation Materials. The 
addition of lost circulation materials 
to dry bentonite cements has proven 
successful in some cases. Material 
most commonly used is chopped cel- 
lophane flakes. Common practice is 
to use one-fourth-pound per sack of 
cement. In special cases this has been 
increased to two pounds per sack. 

3. Gypsum Cement. Gypsum base 
cements are available on which the 
initial set is normally controlled at 
about one hour. When mixed in equal 
amounts with neat cement, this initial 
set may be obtained in 15 or 20 min- 
utes. Although not normally used on 
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primary casing cement jobs, success- 
ful results have been obtained in 
some areas where conventional meth- 
ods fail. 

D. Mixing Water. 

1. Supply. An adequate supply of 
water is necessary for a cementing 
job. Generally water is stored in tanks 
and supplied via a gravity system to 
the mixing unit. These tank outlets 
and lines need to be of sufficient size 
that the mixing unit may operate at a 
maximum capacity. This is especially 
true on jobs where several thousand 
sacks of bentonite cement are to be 
mixed. 

2. Impurities. Generally speaking, 
any potable water is satisfactory for 
mixing cement. Salt water and sulfur 
waters are generally unsatisfactory. 

3. Admixes. Calcium chloride, 2 
percent by weight of cement, is often 
added to the mixing water when 
using regular portland neat cement. 
This accelerates the initial set of the 
slurry, producing a cement with qual- 
ities similar to high early strength 
cement. When cementing through a 
salt section, salt is sometimes added 
to mixing water to increase the bond- 
ine streneth of the cement with the 
salt formation. 

4. Temperature. Time for initial 
set of cement decreases as tempera- 
ture of mixing water is increased. 
Normally, this offers no trouble; how- 
ever, water from a tank which is 
normally used to circulate through 
motors on a power rig may be ob- 
jectionable. 

E. Slurry Weight. 

1. Volume of Slurry in Cubic Feet 
per Sack. The selection of the type of 
cement, kind and amount of admix, 
and mixing water will limit the slurry 
weight. Slurry weight is limited be- 
cause it is desirable to have a slurry 
which will have a set volume equal 
to the slurry volume, within the 
limits available. A desired slurry 
weight may be selected, a slurry of 
this weight will occupy a definite 
volume in cubic feet per sack of 
cement. 

2. Determination of Quantities of 
Materials to be Mixed. Since we have 
determined a total volume of slurry 
needed and a volume of slurry per 
sack of cement, the amount of ma- 
terials required for the job may be 
calculated. 


VI. Mixing and Pumping 
of Cement Slurry 

A. Mixing Units. The volume of 
materials to be mixed will determine 
the number of mixing units required. 
The depth of casing string and possi- 
ble pressures to be encountered will 
control the type of mixing unit 
needed. 





B. Cementing Head and Connec- 
tion. Some device is required for con- 
necting the mixing unit discharge 
lines to the casing. Several types are 
commonly used. The most simple of 
these is a swage. It must be un- 
screwed from the casing to insert 
plugs. Next in order of simplicity is 
the “quick change” type. It is_pri- 
marily a swage built in two pieces, 
The lower half is full opening and 
screws into the casing collar. The 
upper end of this half is equipped 
with a coarse male thread. The upper 
half or cap contains a sealing gasket 
and is built with a coarse female 
thread. It is tightened or loosened 
with a hammer, otherwise, it is hand 
operated. Another type of head is the 
plug container. This type eliminates 
the necessity of removing any part or 
portion of the head to insert a top 
plug. It consists of a reservoir for 
the plug with some type of plug re- 
taining and releasing device, and a 
manifold to control fluid flow either 
below or above the plug. 

Separate openings into the head for 
each mixing unit are desirable. All 
heads, valves, unions and lines from 
mixing unit to casing should be capa- 
ble of withstanding more pressure 
than the casing. They are also sub- 
ject to severe vibration; consequently, 
safety chains should be used to secure 
the lines to the elevators. A floor 
manifold is convenient to tie the rig 
pumps into the mixing unit discharge 
line so that either pumping unit may 
be used by operating proper valves 
on the floor. 

C. Plugs. 

1. Bottom Plug. Immediately before 
mixing cement, a bottom plug should 
be inserted into the casing. Use of a 
bottom plug will make it possible for 
the cement slurry to reach the float 
collar uncontaminated by drilling 
fluid. It will also prevent the top plug 
from collecting a thin film of mud 
off of the casing, which would con- 
taminate the slurry that finally ends 
up around the casing shoe. The 
knocking off of two or three joints 
of intermediate casing and the failure 
of a cement job when perforating for 
production near the shoe may often 
be eliminated by the use of a bottom 
plug. Regardless of casing size, depth 
cemented or amount of cement mixed 
a bottom plug should be used. 

2. Top Plug. The top plug serves 
to keep the cement slurry and dis- 
placing fluid separated. It also must 
effectively shut off when it reaches 
the float collar or baffle collar re- 
gardless of pressure and velocity con- 
ditions. 

3. Location of Top Plug During 
Cementing Operations. Knowledge of 
the location of the top plug during 
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the cementing operation is desirable. 
Two methods are available. The plug 
may be followed with a measuring 
line and weight. This method is the 
most accurate. Its success depends 
primarily on the skill of the cementer. 
Standard equipment manually con- 
trolled is generally effective to de pths 
of 5000 or 6000 feet. Special equip- 
ment with hydraulic controls is avail- 
able in some areas for deeper wells. 
The second available method is the 
measuring of the displacing fluid. 
Due to variation in casing capacity, 
amount of mud compression and in- 
accuracy in measuring mud volume, 
this method will generally be in error 
from 2 to 5 percent. 

D. Fluids Used Ahead of Cement 

Slurry. 

1. Water. A few 
is generally pumped into the casing 
ahead of the cement slurry. This is 
done as a matter of convenience in 
checking the pumping equipment on 
the mixing unit prior to the starting 
of cement mixing. This water also 
serves to separate the cement slurry 
from the drilling fluid, acting in the 
annulus section somewhat as the bot- 
tom plug acts in the casing. 

2. Special Fluids. In special cases 
a volume of water is treated with 
various chemicals or fresh bentonite 
muds may be used ahead of the ce- 
ment slurry for this purpose. 

E. Time. 

1. Mixing. Several factors affect 
the time that the cement slurry will 
remain pumpable. This time must be 
considered in the selection of volume 
and types of materials to be mixed 
and also in the selection of number 
and type of mixing units. 

2. Displacing. When displacing 
with rig pumps, knowledge of pump 
size, average pump speed and esti- 
mated efficiency may be used to esti- 
mate the location of the top plug 
during the displacing process. 

Movement of Casing 
Transportation of 
Slurry. 

1. Reciprocating. 

2. Rotating. Most casing cement 
jobs are performed with the casing 
stationary. However, the present 
trend of moving the casing either by 
rotation or reciprocation during the 
cementing operation is continually 
increasing in popularity. The success- 
ful cement job depends upon sur- 
rounding the casing with cement and 
obtaining a satisfactory bond of the 
cement to both casing and formation. 
Movement of casing equipped with 
centralizers and abrading devices dur- 
ing the cementing process offers the 
most positive available method of ob- 
taining the desired result. 


barrels of water 


During 
Cement 
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VII. Special Tools 

Numerous special tools have been 
developed to run on casing. Each 
was designed to aid in some manner 
either the running of the casing or 
the distribution and bonding of the 
cement slurry. 

A. Guiding and Floating Equip- 

ment. 

1. Shoes. A casing shoe is attached 
to the bottom of the string of casing. 
The primary purpose of a guide shoe 
is, as the name implies, to serve as a 
means of guiding the casing on its 
trip to the bottom of the bore hole. 
Some shoes also are equipped with a 
back pressure valve which makes 
them float shoes. Some have special 
fluid outlets to control direction of 
fluid flow. Others are built with a 
packer which is set by pump pressure 
or casing weight. After the packer 
is set, circulation takes place through 
ports above the packer. 

2. Collars. The most common type 
of special collar is the float collar. It 
is a check valve which allows flow 
of fluid in only one direction. By not 
comple tely filling the casing with fluid 
as casing is run into the hole, the load 
on the derrick and drawworks may 
be minimized. A baffle collar is a 
device with a restricted opening which 
serves as a stopping device for ce- 
menting plugs. Float collars also serve 
this purpose. Packer type collars 
which operate in the same manner 
and serve the same purpose as packer 
type shoes are also available. A safety 
type collar consisting of a pump-out 
plug is often used when lost circula- 
tion material is used as an admix in 
the cement slurry. 

B. Centralizers. 

Centralizers serve to hold the cas- 
ing in the center of the bore hole in 
order to provide a uniform annulus 
section for the placement of the ce- 
ment slurry. They may be generally 
classified as either spring type or 
positive type. Some of each type are 
available which remain stationary 
and permit rotation of casing. All 
types permit the reciprocation of 
casing. 

C. Abrading Devices. 

Abrading devices are designed to 
remove wall cake from the bore hole. 
Movement of the casing either by ro- 
tation or reciprocation is necessary 
to obtain cleaning action with these 
devices. Rotation type cleaners are 
generally built in five-foot strip sec- 
tions. They are tack-welded to the 
casing in a vertical position. Recip- 
rocation of casing produces a mini- 
mum amount of damage to wall cake 
with this type cleaner, rotation pro- 
duces the maximum cleaning effect. 
Reciprocation type cleaners are gen- 


erally built as a ring unit to fit the 
particular O.D. of the casing. They 
are held in position on the casing 
by welding stop lugs above and below 
the cleaning device. 

D. Multiple Stage Tools. 

Use of a multiple stage tool makes 
it possible to effectively place more 
than one stage of cement on the out- 
side of the same string of casing at 
different selected points. Tools for 
either two or three stage cementing 
are available to the industry. 


VIII. Personnel 

The actual cementing job is per- 
formed under the supervision and di- 
rection of the well owner or his rep- 
resentative. His experience is a defi- 
nite factor in successful primary ce- 
menting. He must know the condition 
of the hole, supervise the installation 
of special equipment and the running 
of the casing, check the availability of 
necessary materials which will go 
into the slurry, order necessary ce- 
menting mixing units and _ special 
equipment, and coordinate the per- 
formance of the job. Regardless of 
how well planned, the job conditions 
invariably arise which require on-the- 
job decisions contrary to plans in 
some degrees. The experience of the 
well owner or his representative will 
be a primary factor in his decision, 
whether based on personal experience 
or recommendations of other persons 
on the job. 

Briefly, these are the factors which 
affect primary cementing of casing 
in rotary drilled holes. Selection of 
hole size and casing program are 
generally determined before drilling 
is started. Consequently, the time to 
begin planning the cementing of an 
oil string is before drilling of the well 
is started. Mud qualities necessary for 
drilling the hole and running casing 
may not be necessary or desirable for 
cementing. Selection and placement 
of special tools on the casing string 
must be determined. The manner in 
which casing is run and selection and 
location of surface connections may 
affect a job. Amounts and types of 
materials used to form the cement 
slurry often must be carefully de- 
termined. The necessary number and 
proper type of mixing units, accessory 
equipment, plugs and_ techniques 
should be used to insure the best 
possible cement job. When these fac- 
tors have been considered and the 
job has been planned, qualified ex- 
perienced personnel are needed to 
supervise and perform the job. 
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FOUR HAZARDS make supporting a drill 
collar in the rotary table one of the riskiest of all 
rig operations... 


The usual flush design with no shoulders for 
stopping a slipping drill collar. 
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Baash-Ross Drill Collar 
Slips—“Long” Type 
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The constant change of drill collar diameter 
caused by wear and abrasion against the 


walls of the hole. 


wl 


The drill collar’s hard heat-treated surface that 


gripping efficiency. 


drill string weight available 


That’s why safety-minded operators throughout the world have adopted Baash- 
Ross Drill Collar Slips as “must have” rig equipment, because these Slips are 
specially designed to overcome the risks of supporting a drill string in the rotary 
table. In contrast to the normal fixed-curvature design of rotary slips, the unique 


Sizes and Operating Ranges of 
Baash-Ross Drill Collar Slips 


1 Operating Range 
Z 

E* From To 
A 3” AV," 
B 33%" SY" 
Cc 44" 53%" 
D 52" ’ 

E 644" 84" 


*(all sizes available in both 
“Regular” and ‘‘Long” types) 





ORDINARY SLIPS that fit the drill 
collar when new (A) are unable to 
adjust themselves to smaller diam- 
eters as the drill collar wears away. 
Result, grip becomes less and less 
adequate (B) and risk of a costly 
fishing job constantly greater. 


multi-segment design of Baash-Ross Drill Col- 
lar Slips permits them to w-r-a-p around the 
drill collar like a chain tong. They take a full 
slip-proof grip whether the drill collar is new 
or worn, round or out-of-round. And they auto- 
matically compensate for as much as 14%" 
change in drill collar diameter — more than 
ample for modern drilling operations. 

For example, note in the table how a Baash-Ross 


" a 
The why of Baash-Ross Drill Collar Slips 





BAASH-ROSS DRILL COLLAR SLIPS 
consist of many narrow slip seg- 
ments flexibly linked together. Result 
—they w-r-a-p around the drill collar 
and always take the same full grip 
whether drill collar is new or worn, 
round or out-of-round. 
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Drill Collar Slip that fits a 7” diameter drill collar will 
also fit any diameter down to 5!2”. Adjustment for 
wear is automatic and continuous throughout the 










working range! 

This means that Baash-Ross Drill Collar Slips auto- 
matically take a full grip on any drill collar within 
their range—a grip that gives adequate support to 
compensate for the continuous wear which changes 
drill collar diameters . .. for the hard heat-treated sur- 
face... and for the lack of drill string weight. 


TWO TYPES 


Baash-Ross Drill Collar Slips are available in two types 
—'‘Regular” and “Long.” The “Long” type has ex- 


















tensions above the gripping area to provide a seat for 
the Baash-Ross Safety Clamp — the clamp that puts a 
non-slip, yet removable, “stop shoulder” on any drill 
collar to compensate for the hazards of flush design 
when supporting the collar in the table. For complete 
details see your nearest Baash-Ross representative — 
or write direct! 


LINERS ARE EASILY RENEWED 


To insure long life, minimum mainte- 
nance and maximum gripping efficiency 
at all times, the liners in Baash-Ross Drill 
Collar Slips can be readily renewed by 
simply pulling a stainless steel pin, 
sliding out the worn liner, inserting a 
new liner and replacing the pin. It’s 
simple, quick and inexpensive! 
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REDUCTION OF drilling costs 
is a goal sought by the operator 
and of direct concern to the 
drillmg contractor. The author 
analyzes a typical well and 
points out the operations most 
likely to be of value. There are 
two fields of endeavor, assistance 
to the drilling contractor to con- 
tribute to a reduction in his 
costs primarily through reduc- 
tion of time rig is on location; 
and reduction in either cost or 
quantity of materials and serv- 
ices furnished by the operator. 


Drilling Section 





Application of 
Drilling Cost Analysis 


By G. C. MacDONALD 


Petroleum Engineer, Gulf Oil Corporation, Tulsa 


LLL operators are interested in the 
A reduction of drilling costs. ‘Those 
operators who do their own drilling 
have direct control over the operations 
and have the opportunity of instigat- 
ing practices and procedures which 
may result in lower total costs. ‘The 
operator who contracts his drilling is 
in a somewhat different position; the 
field of activities over which the oper- 
ator has direct control is more re- 
stricted and it is necessary to examine 
carefully the entire situation to iden- 
tify the individual and specific items 
which might yield economies if given 
close attention. 

It should be reasonably clear at the 
outset of such a detailed study that 
the total cost reduction possible is 
going to be the summation of small 
savines here and there, rather than 
some one lump sum deducted from 
some individual phase of the drilling 
operations. However, if that total of 
small savings represents an appreci- 
able sum, it is as welcome as if derived 
from one source. It is necessary, there- 
fore, to examine the operator’s entire 
contract drilling procedure to deter- 
mine where economies are possible. 

The operator’s ability to effect sav- 
ings and reduce drilling costs increases 
progressively down the line of author- 
ity from executive through manage- 
ment to operating levels. At the execu- 
tive level, reduction in drilling costs 
can be had only by the decision to re- 
frain from drilling or by the substi- 
tution of shallow wells in low cost 
areas for deep wells in expensive areas. 
If, because of offset obligations or 
other reasons, the operator is required 


to drill certain specific wells in spe- 
cific locations, then at the executive 
level there is no possibility of reduc- 
tion in contract drilling costs. 
Management represents the level 


TABLE 1 
6345-Foot Well—Oklahoma 
Drilling and Completion Costs 


Items Amount 
INVESTMENT—INTANGIBLE 
Compr ny labor. . : $ 73 
Hauling 692 
Fuel. WT errr ie 62 
Cutter head and core catchers 563 
Cement for cementing casing 1,426 
Mud conditioner. ....... 1,155 
Mise. supplies and repairs. . . 340 
Outside rentals........... ee 300 
Drilling contract: 6345’ at $5...... 31,725 
Rotery day work rate: $550 when DP is in use, 
$500 when DP is not in use 
Rotary day work—coring... 1,422 
Rotary day work—otber 3,010 
Cement casing. ....... 634 
Set tank.. ee 148 
Acidizing—3000 gallons 1,441 
Fill pits. . ye 81 
Dismantle tanks... .... < Renate, 70 
Special tests: Electric log (1), Drill Stem (3) and 
Temp. Survey.....- 813 
Build road........ 345 
Other contracts. . 1,718 
Perforate—25 shots 514 
Damages 128 
District expense. . . i 274 
Other expense. ca ack Rigs ee aaetlar 43 
Loss througk use of tempcrary service equipment 116 
$47,093 
INVESTMENT—PRODUCING EQUIPMENT 
CN ans saigenns : ; re 29 
7” OD 23 Ib. SS casing, Gr. J-55 A-6450' 14,535 


1034” OD 45.5 lb. SS casing, GR J-55 = A-850’ 1,903 
1034” Ser. 900 casing flange with slips 


and packing for 7” OD casing 4-1 345 
Misc. well connections A 2,288 
Misc, small fittings A 8 
Low 500-bbl BS test tank with 

hardware... \-1 148 

B 332 
Warehouse handling : 1,782 
$21,370 


TEMPORARY SERVICE EQUIPMENT—CREDIT 
Low 500-bb] BS test tank with 


hardware B-1 364 
Loss through use of temporary service equipment 116 
$ 480 


fi ‘eis : .. .$67,983 
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142 FOOT MAST? 















Experience in drilling with a Moore 142 foot 
mast shows that depths far below average can 


be reached. Wells below 15,500 feet have al- 







ready been drilled with this big mast. 







Lee C. Moore Big Masts are designed for big 






jobs. So far no job has been too big. Check their 






strength, ruggedness and durability, and you'll 






see why the toughest drilling jobis in good hands 






when you use.a Lee C. Moore Big Mast. 
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between executive and operating, and 
its influence on drilling costs is more 
pronounced. Broadly speaking, man- 
agement can and does influence cas- 
ing programs, coring and testing pro- 
grams, completion procedures, etc. In 
addition, in most instances, responsi- 
bility for the selection of contractors 
and the awarding of drilling contracts 
resides in management. Management 
does, therefore, have the opportunity 
of selecting contractors who possess 
adequate equipment, capable person- 
nel, experience in the area in question 
and who, in addition, are competitive 
in price. Contract prices are, however, 
usually quite stabilized in a given area 
and may be expected to reflect con- 
tractor’s operating costs. Contract costs 
will normally decline in a given area 
as experience is gained and proficiency 
developed and are, of course, subject 
to a revision upward or downward 
with general economic trends. While 
the degree of influence that manage- 
ment may exert on drilling costs is 
greater than that possible at the exec- 
utive level, management is largely re- 
stricted to the determination of pro- 
grams and procedures and the field or 
the operating personnel is charged 
with the responsibility for executing 
those programs or procedures. 

While drilling contracts are nor- 
mally awarded in the operator’s prin- 
cipal office at what is officially the go- 
ing price, and this price normally 
represents the contractor’s cost plus a 
fair profit, it is in the field and in the 


field only that the opportunity exists 
to reduce the contractor’s operating 
cost which will ultimately result in a 
reduction in the operator’s costs. Since 
the operator’s drilling costs are the 
contractor's costs plus a fair profit, the 
operator is equally, if not more, inter- 
ested in the contractor’s costs than is 
the contractor himself. Gross ineffi- 
ciency on the part of the contractor 
will eventually price him out of a com- 
petitive position, whereas highly de- 
veloped proficiency will result in lower 
costs to the contractor and eventually 
redound to the benefit of the operator 
through the medium of lower con- 
tract prices. 


Contractor’s Share 

What part of the operator’s drilling 
and completion expenditure does the 
contractor receive? It would be well 
to examine, not the average, but a 
typical drilling and completion total 
expenditure in order that the specific 
charges for specific activities may be 
identified. Contract prices will vary 
from area to area and with depths, 
etc., but a typical example is given in 
Table 1, which sets forth charges for 
a 6345-foot well drilled in Oklahoma 
with 850 feet of 1034-inch outside 
diameter surface pipe and seven-inch 
O.D. set through the producing zone 
and gun perforated. Of the total $67.- 
983 cost of the well, the drilling con- 
tractor received $36,407.29 or approx- 
imately 53.5 percent of the total. This 
amount is the sum of $31,725 for drill- 


TABLE 2 


6345-Foot Well—Oklahoma 


Drilling Contractor’s Costs 


Labor: Crew 48 days at $213.94. 
Pusher 48 days at $25 


Fuel: 46 days at $33.11.... 5 se 
Oil and grease 46 days at $7.60 ; 
Other supplies 46 days at $8.90.......... 
Other expense 48 deys at $29.00.... 
Repsirs, Maintenance 40 days at $121. 90. 
Tool rental 40 days at $2.60. . 
Trucking and freight 48 days at $48 70... 
Bits: 1—1334” reamer 
36—9” bits at $140... 

a ae 
Cellar hose 
Insurance: 

Comp. & Emp. Liab. 8.098% 

Public Liability 0.248% 

Property Damage 0.604 % 


8.9: 50% of $11,469.12 
Car 14 cents day, 48 days. 


Rig (less drill pipe) $1.50/ 100 /yr. on $75,000 for 48 days ; 


Taxes 48 days at $5.60..... 
General overhead 48 days at $35... 
Depreciation: 
Rig 48 deys at $22.. 
Drill pipe 34 days at $58.10..... 


Total Revenue 6345 ft. at $5.00 
Day work... 


Net Profit. .... 
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$10,269.12 
1,200.00 $11,469.12 
1,523.06 
349.60 
409.40 
1,392.00 
4,875.00 
104. 00 
2,337.60 
$ 125.00 
5,040.00 6,165.00 
250.00 
130.00 


$1,05 26 49 
147.98 1,181.16 


268.80 
1,680.00 


1,056.00 
1,975.40 


$35,167.14 
5. 
2.29 36,407.2 

S 1, 240, 15 


3.59 lo on costs 
3.4% on revenue 


ing 6345 feet at $5 per foot. $1422 for 
das; work while coring, $3010 for 
other day work, and $250 for day 


work while running electric log. The 
contractor’s principal revenue is de- 
rived from the footage part of the 
activities, it is there that he is ex- 
pected to obtain his profit. The day 
work rates of $550 with drill pipe and 
$500 without are intended to approxi- 
mately cover his costs, no more. 

The contractor’s costs are set out in 
Table 2 and indicate that on this par- 
ticular well his profit totaled $1,240.15, 
or 3.5 percent above costs. Labor costs 
alone totaled $11,469.12, or 32.61 per- 
cent of the total. 

The important fact in Table 2 is 
that except for bits, cellar and pits, 
operating costs are entirely a function 
of time. The cost to operate a rig 
varies but little with the type of ac- 
tivity and the elimination of any un- 
necessary delays or waiting time will 
reduce the contractor’s over-all costs 
and eventually reduce the operator’s 
costs. 

The operating costs in Table 2 are 
actual records assembled over a con- 
siderable period of time for a 5000- 
foot gas engine powered rig equipped 
with a mast. The $121.90 for repairs 
and maintenance is itemized in Table 

These are not depreciation costs; 
they are, as indicated, the expense of 
repair and maintenance and it may 
be seen that the two principal items of 
expense are $29.70 for the power and 
$34.80 for the pumps. 

Accounting experience indicates 
that these costs will be incurred, and 
since they are costs per day, one very 
effective means of reducing total costs 
is to reduce the number of days on lo- 
cation. As long as the operator re- 
quires the contractor to remain on 
location during completion, testing, 
plugging back, etc., these costs will 
develop and the operator will pay 
them eventually. Some operators write 
into their drilling contract so-called 
“free” cores or drill-stem tests or so 


TABLE 3 


Daily Repair and Maintenance Expense 


Power $ 29.70 
Transmission 1.00 
Pumps..... 34.80 
Drill pipe end tool joints 0.50 
Draw works and table 9.00 
Line pipe anc fittings 4.20 
Belts and chains 5.70 
Wire lines 10.30 
Hand tools. . : 1.60 
Tongs, blocks, etc........ L.80 
Swivel and hose 5.40 
Drill cellar, subs, fishing tocls, ete. 4.40 
Generator, screens, water well unit 4.60 
Mast... 0.70 
Miscellaneous 8.20 

$121.90 
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many “free” hours completion time. 
The contractor’s costs are almost en- 
tirely a function of time, hence he 
merely adds the total cost of all the 
“free” time expense to his footage 
price bid. As a result, the operator 
pays for the “free” time in his footage 
bill and if no cores or drill-stem tests 
are taken, or less than the maximum 
contractual completion time is con- 
sumed, the operator is actually paying 
for services he does not receive. In 
some instances, therefore, the operatot 
would reduce his drilling costs by elim- 
inating all “free” clauses from his 
drilling contract and establishing a 
policy of pay for work actually per- 
formed. 

It has been shown that on this typi- 
cal Oklahoma well, with 48 days from 
move in to move out, the contractor’s 
profit was extremely modest, $1240 or 
hea) percent above costs. Surely no cost 
reductions are possible for the opera- 
tor that would involve a reduction in 
those profits. However, it would be 
well to examine the manner in which 
18 days on location were spent by the 
contractor to determine whether he 
was operating with acceptable efh- 
ciency. Such a time analysis is pre- 
sented in Table 4. 


Time Division 

Table 4 divides the total time on 
location into two broad divisions, each 
with appropriate subdivisions; total 
elapsed time from spud to the time 
total depth is first reached, and all 
other time before spud and after total 
depth was reached. This latter cate- 
vory includes rigging up, tearing down, 
running and cementing the oil string, 
and completion time. However, the 
time from spud to total depth merits 
the closest scrutiny, in this instance it 
amounted to 36.39 days. The operat- 
ing time, either on bottom drilling or 
making trips, totaled 24.29 days or 
66.75 percent of the elapsed 36.39 
days from spud to total depth. Down 
time for repairs, maintenance, fishing, 
etc., totaled 5.45 days or 14.98 per- 
cent. The auxiliary activities of coring, 
reaming, surface pipe, etc., activities 
controlled more by the operator than 
contractor, totaled 6.65 days or 18.27 
percent. It may be seen that a bit was 
on bottom turning to the right 20.58 
days or 56.55 percent of the time from 
spud to total depth. Compared with 
time analysis of the many other wells 
investigated, the percentage time on 
bottom of 56.55 percent is quite ac- 
ceptable; in fact, anything above 50 
percent is a good record. 
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Order Your Copy of 1950 
World Oil Index 

The complete editorial index cov- 
ering all issues of WORLD OIL pub- 
lished during 1950 has been pre- 
pared and is bound separately in 
convenient pamphlet form. It will be 
sent free to all subscribers who write 
requesting copies. 

Orders should be addressed im- 
mediately to the Circulation Depart- 
ment, Box 2608, Houston 1, Texas, 
as quantities are limited. 











It may be seen that no time was 
spent fishing, and when that fact is 
coupled with the amount of profit 
realized by the contractor, the effect 
of even a minor fishing job on those 
profits is pointed up. However, the 
central fact displayed by such time 
analysis is that even a creditably per- 
formed drilling job devotes only 56.55 
percent of the elapsed time from spud 
to total depth to actual hole making 
drilling activities. When this is con- 
sidered against a background of costs 
as almost a direct function of time, 
then the field of activity wherein the 
operator and contractor can cooperate 
to reduce both their costs become 
more clearly defined. Every unneces- 
sary hour of rig time that can be 
eliminated will reduce both the con- 
tractor’s and operator’s drilling cost. 
Reductions will result from proper 
planning and supervision; proper tim- 
ing is most important, the right ma- 


TABLE 4 
6345-Foot Well—Oklahoma 


Time Distribution 


Percent 
of Time 
Days SpudtoT.D. 
1. Operating Time: 


a. On bottom drilling 20.58 56.55% 
b. Trips..... 3.71 10.20G 
Sub Total. 24.29 66.75% 
2. Down Time: 
a. Major renairs 0.48 1.32% 
b. Maintenance, wait, etc. 3.06 8.41% 
ce. Fishing ne 0) 0 
d. Survey, test 0.45 1.24% 
e. Mud, c'rculate 1.46 4.01% 
Sub Total. . 5.45 14.98% 


3. Auxiliary Activities: 


2. Coring : 2.57 7.06% 
b. Reaming 0.71 1.95% 
e. Casing, cement, w.o.c. 3.37 9.26% 
Sub Total 6.65 18.27% 
Tote! Elapsed Spud tu T.D. 36.39 100.00% 
4. Additional Activities: 
a. Rig up.. 40 (10.99% 
b. Casing, cement, w.o.c. 4.15 (11.40%) 
ce. Completion... 1.79 ( 4.92% 
d. Tear down 1.66 ( 4.56%) 
Sub Total 11.60 31.87% 
Grand Total Rotary 47.99 


terial and personnel on location at the 
right time. 

It was pointed out earlier that the 
contractor received 53.5 percent of 
the total cost of the typical well, leav- 
ing 46.5 percent, or $31,576, for well 
cost over which the operator has com- 
plete control; $16,438 of this amount 
was for casing. The economies possible 
through the use of tapered casing 
strings in place of one weight and 
grade pipe run from top to bottom 
increase with the length of the string. 
The use of tapered casing strings does, 
however, require planning and super- 
vision and some operators are of the 
opinion that the hazards of getting the 
wrong weight and grade of pipe in 
the completed string are too great. 
Use of tapered casing strings requires 
more planning and supervision and 
when that planning and supervision is 
available, economies can be effected. 
Cement for the casing costs $1426, 
and while this amount is of minor pro- 
portion for an individual well, small 
savings spread over a number of wells 
total an appreciable amount. The 
quantity of cement to use behind in- 
dividual casing strings can be sub- 
jected to careful scrutiny to determine 
just what that cement is expected to 
do and how high it should rise, and 
frequently it will be discovered that 
the amount of cement ordinarily used 
may be reduced with safety or in- 
creased, if by such increase some later 
remedial activity is eliminated. Mud 
costs on this well total $1155, and the 
location was in an area of rather sim- 
ple mud problems. Mud costs, how- 
ever, should always be balanced against 
drilling difficulties and since a high 
percentage of the time was spent on 
bottom drilling in this particular well, 
it may be assumed that the mud con- 
tributed appreciably to that record. 


Items of Control 


In summary, it may be estimated 
that approximately half the cost of 
drilling and completing wells goes to 
the drilling contractor and half is for 
items and services over which the 
operator has complete control. The 
degree of control and the resultant 
opportunity for cost reduction in- 
creases progressively down the line 
from executive through management 
to operation. 

There are two distinct fields of en- 
deavor; assistance to the drilling con- 
tractor to contribute to a reduction in 
his, and eventually the operator’s, 
costs primarily by a reduction in rig 
time on location, and reduction in 
either the cost or quantity of those 
materials and services furnished by 
the operator. Both fields are large and 
worthy of close attention. 
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$10 is paid for 


each illustrated acceptable contribution. 


Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 


now tro—Unitize Mud Guns and Pit Jet Assembly 


A considerable 
amount of and 
effort that ordinarily 
would be expended in 


time 


rigging-up and tearing 
down the mud guns 
and jetting equipment 
is being saved by one 
drilling contractor. 
This unitized equip- 
ment is sufficiently 
flexible in design that 
it. can be set up at 
any desired position 
at the mud pit. Any 
number of the units 
can be installed mere- 
ly by the 
length of the mud line 
running between the units. 

The mount consists essentially of a four- 
sided pyramidal structure, the base of 
which is 42-inch drill pipe and the risers 
two-inch pipe. The base measures 38 
inches on a side, over-all. The two-inch 
pipe risers meet at the apex, and are 


changing 





welded to a collar of three-inch pipe, the 
top of the collar being approximately 
three feet above ground level. Inspection 
of the photograph will show that the mud 
supply line passes through holes cut in 
opposite sides of the square base and that 


the mud gun riser, which includes a high- 
pressure valve, comes up out of a tee in 
that line in the center of the mount. 

Instead of having the supply line make 
a continuous run through the mount, it 
is broken within approximately six inches 
of each side and at these points hammer- 
type unions installed. These unions 
permit workmen to quickly disconnect the 
entire unit and load it as a single, com- 
pact unit without having to disturb the 
riser, valve or the mud gun swivel. In 
this particular installation, a tee is in- 
stalled in the main line on one side of 
the support base and the jetting line, in- 
cluding valve, is installed. 

This mud gun mount is relatively easy to 
fabricate and adapt to the conditions exist- 
ing on any rig equipment. The time saved 
in rigging-up and tearing down easily will 
repay the slight cost of building the units 
With this type of mud gun installation, 
the only variable to be considered at each 
and corre- 


are 


new location is the distance 
sponding different lengths of pipe that 


may be needed between the several guns 


sow to—Fabricate All-Weather Enclosure for Rig 


On flat country 
where the winter 
winds are strong, a 


good shelter which is 
tight yet portable 
enough to be moved 
easily can be provided 
for the workmen. One 
contractor in West 
Texas builds walls 
around the rig with 
flat iron sheets. The 
side pieces are moved 
with the rig floor, and 
the ends are discon- 
nected and slid around inside the 
pieces when the rig is being moved 
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Each sheet is 4x 10 feet and is welded 
on the seams to form a wall 10 feet high. 


A frame made of two-inch pipe runs the 
entire distance around each panel for sup- 
port. The bottom edge of the panels are 
equipped with stakes which fit down into 
wells along the edge of the derrick floor 
This allows the sides to be easily removed 
when the weather permits. 

Doors cut in each end of the enclosure 
permit easy access. Guard rails are kept 
nearby to be put in place when the walls 
are removed. The enclosure shown has been 
in service for two winters, and the only 
wear noticeable is on the end_ panels, 
caused from sliding them inside the side 


panels when the rig is over the road 
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Wherever the world-wide 
search for oil might take your 
drilling operations, make 
Christensen Diamond Products 
your standard guide for 
dependable Diamond Drill 


Equipment. 


The design, engineering and 
manufacture of all 

Christensen Diamond Products 
are performed by experts 

with long experience in these 
fields. 


Christensen Diamond Bits 
mean Top Performance .. . 
you can expect added footage, 
greater efficiency in operation 
and maximum recovery 


of diamonds for resetting. 


ISTENSEN 


DIAMOND PRODUCTS CO. 


1937 
SALT 
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now ro—Guard Pump Relief Valves 


When an 


was almost struck by 


employe 


the flying nail of a 
shear relief valve, one 
contractor devised 
covers which are 
hinged and cover the 
valves while in opera- 


tion. Made of 6x 18- 


inch nipples with a 
triangular shaped 
opening at the bottom 
and a plate welded 


over the end, the caps 
swing down over the 
valves when the pumps 
are under pressure. In 
the illustration, the 
cover of one valve is 
thrown back to show the construction. 

The hinge is made of a one-half-inch 
bolt which fits in holes built up on the 
narrow end of the cover with a welding 
torch. The other 
flat plate which is tucked under a clamp 
attached to the relief line. 

When it is necessary to replace the nail 


half of the hinge is a 


in the relief valve, the cover is thrown 





back and the valve put back in service. 
A coating of heavy grease is kept on the 
valve stem and the cover is lowered to 
prevent rain and dust from contacting 
the grease cover. 

The blowoff lines are clamped to the 
pump with heavy wire lines to prevent 
injury in case one of them corrodes up 


and blows out. 


now to—Handle Casing with Dolly 


A suitable casing 
buggy which will give 
many years of useful | 
service may be made 
from the hubs of a 
junked truck. The 
front hubs and brake 
drums are used to 
make the buggy for 
the front end of the 
pipe and the rear hubs 
are used to make the 
rear buggy. Two 5'/2- 
inch nipples are cut 
18 inches long to form 
the axles of the buggies and the ends of 
the nipples are welded flush with the in- 
side of the hubs where they spread to 
fit the brake drums. The brake drums 
themselves are simply reversed and re- 
bolted to their flanges to make wheels for 
the buggies. 

The front buggy is equipped with a 
tongue and handle to allow the joint to 
be pulled forward and the rear buggy 
is equipped with a push rod so that the 
joint may be pushed from the rear. The 





front buggy carries a cradle made from a 
short faur-inch nipple and two pieces of 
sucker rod welded to a plate across the 
top to form a V as shown. The rear buggy 
has a snout which fits inside the rear end 
of the pipe to be moved so that when 
the joint is rolled out on the front dolly, 
the rear end can be raised and the entire 
joint lifted into the derrick floor. 

The device shown has been in use for 
several years without the need of repairs. 
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Cummins Custom-built Diesels 
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Best buy in power is the 
engine that’s built best 


Cummins Diesels have an outstanding record and 
reputation in a wide range of Diesel applications. 
And here’s one reason! 

Rugged, lightweight, high-speed Cummins Diesels 
perform better because they’re built better, under 
strictest quality control methods. Moreover, each 
engine is actually built twice! After initial assembly, 
each engine is run in on the test block. Then it is 
torn down and carefully re-inspected — and after 
that it is re-assembled and tested again, 


Such extra care in precision building... Cummins 
exclusive fuel system ... reliable world-wide service 
and parts organization... enable Cummins users to 
get peak performance... less ““down-time”’ and more 
rugged, dependable power. 


Better contact your Cummins dealer. He has more 
facts to show you about making more profits. 


Diesel power by 
CUMMINS 


ADEMARK REG, U.S, PAT. OFF, 


CUMMINS ENGINE COMPANY, INC.- COLUMBUS, IND. 


EXPORT: CUMMINS DIESEL EXPORT CORPORATION 
Columbus, Indiana, U. S. A. * Cable: Cumdiex 
Lightweight High-speed Diesel Engines (50-550 hp) for: 
On-highway trucks « off-highway trucks « buses e« tractors « earth- 
movers « shovels e cranes e industrial locomotives « air compressors 
logging yarders and loaders « drilling rigs « centrifugal pumps 
generator sets and power units « work boats and pleasure croft. 
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HOW TO— 


Fabricate Rack For 
Storing Tong Jaws 


To avoid delays that often are caused 
by accidental misplacement of tong jaws 
ind replacement parts and at-the same 
time enable the pusher or driller to keep 
accurate account of the parts on hand, one 
drilling contractor operating in the West 


Texas area has established the practice of 





keeping such parts hung on a special rack 
positioned in a little-used corner of the 
derrick floor. 

In the installation shown, the rack is a 
seven-foot length of four-inch pipe to 
which are welded, at appropriate intervals, 
wide hooks on which the jaws can _ be 
hung. Of interest is the fact that the hooks 
can be easily made out of short lengths 
of light channel iron. Four-inch long seg- 
ments of channel iron are cut down the 
middle, the two halves cut out to the 


curvature of the four-inch pipe rack, and 


-AND SCREEN 
CLOTHS LAST 
MORE THAN 
A YEAR! 
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“RUMBA” Shale Shakers excel in performance and low cost mainte- 
nance. They come to you completely unitized on 10 ft. skids . . . no 
rigging up costs in the field. The underslung screen cloth, with no 
obstructions on the bottom, removes sand by floating it out on the 
bottom of the cloth. This design contributes to the longer screen cloth 
life . . . one of the features that is causing the worldwide demand 
for “RUMBA” Shakers. 


HUTCHISON MANUFACTURING COMPANY 


HOUSTON 11, 


6609 AVENUE U . TEXAS 
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the sections then are welded on the post 
as shown. Arranged on the rack back-to- 


back, the jaws easily are kept together 


HOW TO— 
Build Support For 
Spool of Wire Rope 


A wire line spool rack can be made 
which requires no cribbing to insert the 
mandrel. It has a rectangular base, made 
of pipe, upon which two opposite supports 
are welded. These supports lie at about 45 
degrees from the horizontal with flattened 
ends having drilled holes for 5g-inch ma- 
chine bolts. These supports are fixed and 
are used to anchor a free swinging set of 
posts which actually support the spool of 
wire rope. The posts have gudgeons at top 
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Those little gremlins down in the hole have a 
great time when Truco diamond bits and D&S 
core barrels are working. No formation slows 
up this team that consistently comes up with 
100 percent core recovery. For convincing 
proof that diamonds will save you days and 
dollars in coring and drilling, call the nearest 
office shown below. 


WORLD-WIDE SERVICE 


Onuilling & Seréce 





3031 Elm Street 


Tyler, Texas ....... 2-2742 Hobbs, N.M........822M 

Other Odessa, Texas ...... 6774 Norman, Okla. ......4360 

Offices — Abilene, Texas... .2-2790 Shreveport, La. . 5-5474 

Services Victoria, Texas ......3264 Casper, Wyo. .......3739 
Cad. Ws 6c sv 000% 7801 


Distri- 
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OFFICE PHONE: Riverside 6811 
NIGHT NUMBERS: TRemont 5559, LAkeside 9375, Dixon 4176 


Diamond Drilling Co., 2759 E. Willow St., Long Beach, 
Calif. Telephone: Long Beach 40-7949 

butors Allied Services, Inc., Mt. Pleasant, Michigan 

Telephone: 29-861 


D. T. O’Connor, 500 Fifth Avenue, New York, N. Y. 
Foreign Petroleum Industry Consultants, C. A., Caracas, Venez. 
Denton-Spencer Co., Ltd., Calgary, Alberta, Canada 
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Dallas 1, Texas 
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Yeah! And D&S is giving 
the usual full recovery and 
saving the operator money 
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Another 


HINDERLITER 


FIRST 








The new Hinderliter Type “YH” 
is the most versatile of all Casing 
Heads. This Head is Full Opening 
and any equipment that will pass 
into the casing below will go 
through the Type “YH” Head. 
Available with single packing for 
lower pressure ranges and with 
multiple packing for higher pres- 
sures. 


a®- Rip, Why not investigate 
=£ 


a “S@ Hinderliter “YH” 
z -) drilling and produc- 


tion heads now? Just 
PORTER 


write... 
“Better Built’. 


June 


TOOL COMPANY DIVISION 


H. K. PORTER 
COMPANY, INC. 
Tulsa 1, Oklahoma 
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and bottom, the bottom part bearing upon 
a horizontal shaft attached across the base 


at each side rail. These posts are free to 


swing from horizontal to vertical, and 


locked in place at the vertical with bolts 


through lugs on the swinging posts and 


the holes in the ends of the diagonals. 


loading or unloading the spool, 


When 
the swinging posts are lowered to the po- 
sition required for inserting the mandrel 
through the top and the 
in the wire line spool. The catline may be 


gudgeons hole 


used to pull the spool to the position where 


the retaining bolts can be inserted. 


now tro—Arrange Sampling System 


A sampling system 
consider- 


which saves 
able walking on the 
part of the man de- 


signated to take flow 
line samples can eas- 
ily be installed with 
materials generally 
available at the rig. 
Instead of rigging up 
a sample box near the 
pits, a location which 
might be up to a hun- 
dred feet or so 


floor, a 


from 
the rig two- 
inch sampling line is rigged up on the 
underside of the flow line at a point con- 
veniently near the rig. A two-inch collar 
is welded into the under side of the line. 
An elbow and an 8 or 10-foot length of 
pipe are rigged to conduct a portion of 
the mud returns over to a sturdy box set 
up between the legs of one of the flow 
line supports. 


The box is partitioned in the usual man- 
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ner to catch well cuttings and permit mud 
to flow on out to the pits, in this case, 
through a ditch cut in the ground be- 
neath the flow line. Proximity of the sam- 
ple box to the rig floor facilitates the work 
of taking samples periodically and in the 
event shows of importance are noted in 
the mud, little time is lost in securing a 


representative sample of the cuttings. 


now ro—Install Pump Safety Shield 


A neat, easily constructed safety shield 


which combines strength with ease of re- 
moval, can readily be adapted to the steam 
end of the mud pump. As shown, the shield 
is made of heavy stcel plate and has been 
strengthened by the addition of diagonally 
running bars welded across the face of it. 
the design is 


Of particular interest in 


the manner in which cut-outs are pro- 


vided in order to simplify as much as pos- 


sible the removal of flange or head bolts. 


Hand holds cut out on each end of the 
shield facilitate handling the unit when 
it is being installed or removed. When 


necessary, however, the shield is easily re- 
moved. The diagonal tie bars, one on each 
side of the pump, are removed merely by 
unscrewing two nuts. The two legs below 
the shield rest in holes burned in the skid 
base and after the 
the shield may be lifted up a 
tance, then removed entirely. 


tie bars are loosened, 


short dis- 
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TO YOUR SPECIFICATIONS 


4 Days ‘Or Less 


We keep a complete stock of 
standard subs for immediate 
shipment. In addition, we are 
equipped to make any sub, to 
your specifications, quick. The 
entire job as outlined below— 
, from Alloy Bar to finished 
product, is handled in our own 
plant, and takes four days or 
less. 





ed and 
reated 
8s 

ed Sub 














For Subs— 
Ina Hurry... . 











TOOL CO. 


WICHITA FALLS. TEXAS 
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now to—Make Portable Mud Tank 


A large-volume ca- 
pacity trailer-mounted 
mud tank is used when 
difficult or 
completion conditions 


unusual 


are encountered, or 
which may be mo- 
mentarily anticipated, 
that require a com- 
plete change in the 
characteristic of the 
drilling fluid. The 
frame of the tank is 
made of © structural 
steel to be 
with the unit so the 
vessel can be set on 
timber cribbing at the location and moved 


integral 


easily with a tractor to another drilling 
rig. The sides and bottom deck are made 
of sheet steel, of a gauge commonly em- 
ployed for conventional storage tanks, 
with all seams welded throughout. The 
top edges of the tank are bound with 
angle iron, and the side walls are tied 
together with staybolts. 

One end of the unit has fittings to 


attach a conventional dual wheeled trailer 





axle, complete with spring suspension and 
fitted with air brakes. The opposite end 
is supplied with connections for mounting 
upon a standard tractor fifth wheel when 
a change in location is to be made. Pipe 
conections for mud mixing, filling the tank 
or discharging the mud are placed in the 
side wall of the tank on the curb side so 
that, when moving, ample clearance is 
provided for vehicles traveling in the op- 


posite direction. 


vow to—Build Rack for Chain Tongs 


A simplified method of racking and 
storing chain tongs on the rig floor is 
employed by one drilling contractor. To 
keep tongs off the floor, keep them clean 
until used and at the sa:ne time have 
them readily accessible so that rapid selec- 
tion of the proper size can be made, a 
rack of slightly different design is used. 
The rack is made of salvaged four-inch 
pipe and is equipped with feet so it will 
stand up on the floor without additional 
support or bracing. In this instance, the 
rack is positioned in the corner diagonally 
opposite the driller’s position. The rack 
has two horizontal bars: a lower one which 
provides a place where odd lengths of 
chain, soft rope and other tools can be 
hung: and an upper bar on which the 
chain tongs are hung. 
Before welding the legs to the rack, a 
series of short collars each approximately 
six inches in length, are slipped over the 
upper bar. When a tong is thrown ove1 
one of these loosely fitting collars and 
latched in place, the tong handle falls to 


a near-vertical position by its own weight. 


Racked in this position, the various sized 
tongs are easily seen by the workmen and 
the proper size can be selected without 
guessing and without having to untangle 


the chain. 
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“Only by direct analysis of cored samples can all productive 


characteristics of sub-surface formations be accurately determined.” 


CORE LABORATORIES, In Cc. 


DALLAS, HOUSTON, CORPUS CHRISTI, MIDLAND, ABILENE, SAN ANTONIO, TYLER, WICHITA FALLS, and POST, TEX.; 
OKLAHOMA CITY and ARDMORE, OKLA.; SHREVEPORT and LAFAYETTE, LA.; NATCHEZ, MISS.; BAKERSFIELD, CALIF.; DENVER, 
COLO.; WORLAND, WYO.; EL DORADO, ARK.; FARMINGTON, N. MEX,; CALGARY and EDMONTON, CAN.; VENEZUELA, S. A. 
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SIMPLIFY tough 
PULLING jobs! 


——.. 


Pull Rod or Screw Inserted 


through UNIQUE “CENTER HOLE” * 
Ram is drawn in @ straight 

torque-free pull through 

Ram. Ram is its own back 

up! Less rigging time—more = 
effective power! uu 












10 to 100 ton 
Capacities, 


Mee | 


— 








**“Center-Hole"’ 
in Rams of 30- 
ton and greater @ 
Capacities. Be 


WY, IV / I | HYDRAULIC 
| Kal) JO) PULLERS 


If it can be pulled, Re-Mo-Trol can 
pull it— easier and faster! Pulls liners, 
sleeves, shafts, gears, etc. SAFER re- 
mote control. Also lifts or presses. Can 
save its cost on a single tough job! 

WRITE FOR BULLETIN: 


even . SCEW . HYDRAMIC 
Jacks J TEMPLETON, KENLY & CO. 


1032 South Central Ave., Chicago 44, Illinois 








KERN 


DIRECTIONAL 
DRILLING CORP. 


© SIDETRACKING 
© STRAIGHTENING 
© CONTROL DRILLING 


CONSULTING 


HOUSTON: P. O. Box 8055 
Phone: KEystone 6123 


ABILENE: G & L Tool Company 
Phone: 5555 


CORPUS CHRISTI 


Specialties Warehouse 


Phone: 3-4488 








PRINTED FORMS 


Immediate delivery of producing and 
pipe line forms made from our complete 
line .. . Write for completely illustrated 
catalog. 


GULF PUBLISHING CO. 


P. O, Box 2608 Houston 1, Texas 











178 « Drilling Section 











DRItt i 


N G H | 


N T §S 








vow ro—Adjust Discharge Lines 


Every time the mud pump and high 


pressure mud lines are hooked up at a 
new location, the discharge lines must be 
that 


cannot 


securely anchored so pump  pulsa- 


tions and vibrations harm the 
couplings or loosen segments of the mud 
system piping. It is desirable, also, that 
such anchors or hold-downs be of such 
design that minor misalignment, up, down 
or sideways, can be tolerated without caus- 
ing undue work of tying down the units. 
An adjustable clamp device which satis- 
fies these requirements under most rig- 
ging-up conditions, and which can easily 
be made up by the company welder, is 
Here, coupling 
connects the straight run and el- 


shown. one-half of the 
which 
bow of the high pressure 4'/2-inch line is 
welded to the adjustable clamp device. 

The larger of the two oval-shaped plates, 
which is welded to an extension of the 
mud pump skid base, has horizontal slots 
cut through it that permit lateral shifting 
of the bolts by an inch or two. Separating 
it from a smaller plate is a pair of thick 
washers, one for each bolt. The smaller 
plate also has slots cut through it, but 
these are cut along a vertical line, at 
right angles to those of the larger plate, 
to permit shifting up or down. 

The coupling is welded securely to the 
smaller plate. This plate is approximately 
13 inches long and the back plate is 17 
Both are made of 34-inch 


inches long. 


HOW TO— 


Fix Backup Post To 
Drilling Rig Floor 


A backup post anchor of unusually 
simple, yet effective, design can easily be 
made and adapted to the requirements of 
any rig. Requiring a minimum of ma- 
terials, the device consists of a rectangular 
piece of steel plate that is welded in a 
vertical plane to the back edge of the 
This 


plate has welded to its flat surface a heavy, 


back-up post base plate. vertical 


long U-bolt, the two ends of which are 
threaded. As 


the bolt ends which project downward are 


shown in the photograph, 


inserted in holes burned through the web 


of one of the horizontal derrick floor 
I-beams. 
This method of tying down the post 


not only provides a quick means of rig- 
ging but also a safe type of anchor that 
relies on the tensile strength of the heavy 
U-bolt and the rigidity of the heavy der- 
rick floor beams. 





steel plate. Corners are trimmed off and 
smoothed to facilitate installation of the 
clamp. By positioning the rear plate so 
that the head of the bolt will contact or 
come close to the steel plate extension 
to the 
pump base, the nuts can easily be cinched 


with which the unit is attached 


up without having to use a back-up wrench 
on the other side. 
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The insight required t 
os 
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as you drill. 


No extra logging is necessary, | 


LANE-WELLS COMPANY 


ITED STATES & CANADA 
SEISMOGRAPH SERVICE CORP. 


of Delaware 


MEXICO 
GEOTECNICA, $. A 
DENOS AIRES, ARGENTINA 


TULSA, OKLAHOMA U.S.A. PETRO-TECH SERVICE CO 


CARACAS, VENEZUELA 



















April, 1951 » WORLD OIL Drilling Section » 











179 








A 





NO 


MSSING 
TH’ Buck! 





On Boiler Scale 
When You Use 


SAND-BANUM 


Pure Colloidal Concentrate! 


Ounces Only 
Once A Week 


SAFELY and CERTAINLY 
REMOVE and PREVENT 


Certified by a 25-Year 
Record in World-Wide Use. 


aul 


For Freedom From Rust 
and Scale in ALL 
Radiator Cooling Systems—Use 


SAND-BANUM SPECIAL 


Pure Concentrated Tablets 


Stocked by 
Leading Supply Houses 


& 
Order Today—Learn How 


Sand-Banum Serves and 
Saves. 


¥. 
» 


MERICAN Sanod-Banum Co: 
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How to—Protect Guy Line Cable 


To prevent distor- 
tion of the strands of 
anchor 


guy wire 


cables, one company 
provides several sets 
of cable pads for each 
rig. They have ade- 
quate bearing surface 
to prevent breaking of 
the cable so that ends 
need not be removed 
because of damage. 
The entire anchor assembly is adapted to 
the use of these special pads and includes 
a modified *““D”-ring which is attached to 
the anchor loops in the concrete slab. 
Usually three anchor lines are connected 
to each loop in the slab so that the D- 
ring can be attached with a common 
anchor clevis. 

The pads are made of heavy steel plate 
by cutting a strip wider than the diam- 


eter of the cable and bending it into the 


shape of an open D. Flat straps are shaped 
them to fit the 


by cutting edges of the 





open D both to strengthen the pad and 


to prevent the cable from moving side- 


ways. The matching seams are welded on 
the outside so the cable will not come in 


bead. 
slipped 


contact with a rough Pads being 


open at one side are into the 


modified D-ring and the anchor cables 


threaded through at the desired points. 
Connecting the cable is accomplished in 
the usual manner with wire rope clamps 
when the guy lines have been drawn to the 


desired tension. 










‘“*‘WHERE WERE 
YOU LAST AUG. 7 
AT 3:45 P.M.?’’ 




















‘*DRILLING AT 
5,321 FEET, 
YOUR HONOR” 

















Yes, sir, with Geolograph Mechanical Well 
Logging Service on the job, you keep up to the 
minute — know where you are all the time! 
You get the necessary information as you drill. 
It's complete enough for any job — yet reason- 
able enough for the small operator. 


ABILENE, HOUSTON, ODESSA & WICHITA FALLS, TEX. * CASPER, WYO. 
SHREVEPORT & BATON ROUGE, LA. * BAKERSFIELD, CALIF. 





(oes WER TELt’’ 


Siete GEOLOGRAPH CO. inc 


P. O. Box 1291 


Oklahome City 1, Okle 
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By ANTHONY GIBBO 


“XPANSION of water-flooding as 

4 a means to recover additional oil 
from depleted fields is noted in prac- 
tically all sections of the country. No 
longer is this method confined to the 
old Pennsylvania areas and to the 
Mid-Continent where some of the 
oldest and most successful water-floods 
have been: and are still operating. The 
technique is spreading to fields where 
the depletion curve is not yet a plung- 
ing line on a production chart. Petro- 
leum engineers believe the trend will 
continue and that additional operators 
will turn to water-flooding as a means 
of increasing production and _pro- 
longing the economic life of their 
properties. 

Water-flooding, however, cannot be 
undertaken successfully on a “hit-or- 
miss” basis. A multiplicity of factors 
enters into a successful water-flood 
and once the flood is underway the 
operator is constantly confronted with 
new problems. For each water-flood 
has, as one engineer expresses it, “‘its 
own personality” and to succeed with 
this technique an operator must be 
on his toes and have the answers to 
a never-ending series of problems 
which daily present themselves. 

Conscious of the importance of a 
proper understanding in this field of 
producing oil, the Bureau of Mines 
at Bartlesville, Okla., sponsors an an- 
nual open forum to which it invites 
outstanding engineers with many years 
experience in water-flooding who en- 
deavor to provide answers to many 
questions confronting the water-flood 
operator. Such a meeting was held re- 
cently at Bartlesville with L. L. Brun- 
dred of Brundred Oil Corporation, 
Kansas City, Mo., as moderator. Panel 
experts included. J. L. Wiley, Wells- 
ville Oil Company, Nowata, Okla.; 
J. Wade Watkins, Bureau of Mines, 
sartlesville; J. Lavens, Oil Field Re- 
search Laboratory, Inc., Chanute, 
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Water-Flood Problems 


As Experts See Them 











THROUGH THE cooperation 
of the Bureau of Mines, Bartles- 
ville, Okla.. WORLD OIL pres- 
ents in Question -and- Answer 
style, a report of a special meet- 
ing of water-flood operators so 
that other interested in water- 
flooding operations in other 
parts of the country may obtain 
the benefit of the information 
brought out at the meeting. 











Kansas; I. W. Fox, Midstates Oil 
Corporation, Tulsa; H. S. Milam, 
Phillips and Milam, Chelsea, Okla.; 
and Dr. Kurt Andresen, The Carter 
Oil Company, Tulsa. 

For reader convenience WorLp OIL 
presents herewith in Question-and- 
Answer form, some of the problems 
discussed at the meeting. 

How may breakthrough be deter- 
mined and what are the corrective 
measures to be used? 

Breakthroughs are generally the re- 
sult of excessive pressure. Very often 
people think they have watered-out 
sand strata or other bypassing through 
the formation and they try to remedy 
the condition by the injection of plug- 
ging agents or cement. This is some- 
times successful and sometimes not. In 
my estimation, there is only one sound 
means to cure wells that have broken 
through, and that is to reduce the 
pressure below where it is likely to 
break. Breakthroughs can be deter- 
mined fairly easily by a measurement 
of the injectivity index of the well. It 
is recommended that wells be tested 
periodically for injectivity index, 
which is nothing more than an indica- 
tion of the amount of water which 
goes in at a given pressure. If the 
water is going in excessively one can 
generally conclude that something has 
let loose, causing breakthrough. The 
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only way to avoid it, and the intelli- 
gent remedy, is to stay below the criti- 
cal pressure where breakthrough oc- 
curs. 

What is the relative advantage or 
disadvantage or intermittent injection? 

In the case of a two-month shut- 
down in 1947, when the production 
curves were analyzed, taking the shut- 
down period into account, it was 
found that three out of four proper- 
ties investigated showed a higher rela- 
tive production rate as a result of the 
shutdown. The other properties’ over 
all production was about the same. 
Another instance involves a shutdown 
of from two to three weeks on a prop- 
erty near Rantoul, Kansas. The prop- 
erty finally came back, overproduced 
for three to four days, dropped way 
down, and then came back up. There 
was no apparent loss in production. 
This flood was about a year beyond 
its peak at that time. 

May we have a case history of any 
Bradford floods that were shutdown 
primarily because of the low price of 
oil for any period of time such as a 
year or two years? 

During the years of curtailment, 
1936 and 1937, operators in the 
Pennsylvania area were forced to re- 
duce production. Some preferred to 
reduce injection rates and thereby re- 
duce production. Other operators shut 
in leases for extended periods of time. 
Apparently this had no effect inso- 
far as production rate over a number 
of years is concerned. 

Would it be better, if one or two 
water plants in a system were shut 
down, to operate the whole system 
at a reduced pressure, or to operate at 
full pressure only those inputs con- 
nected to the operating plant, the 
remaining wells being shut down? 

About a year ago, the Corporation 
Commission of Oklahoma issued a 
proration order limiting flood produc- 
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tion to 25 barrels per day per well. 
There was a great deal of evidence, 
both practical and technical, intro- 
duced before the Commission proving 
that it was a serious injury to a water 
flood to shut it down. The Order of 
the Commission was rescinded. 

In general, if a flood has been 
working pretty well, it is a dangerous 
thing to shut it down. There was one 
flood in Oklahoma that was just about 
at its peak production when the holi- 
day came on in 1939. That flood never 
did pay out on account of that shut- 
down. 

To what extent have algae and 
various chemical precipitates affected 
water input potential in water input 
wells and what methods of controlled 
inhibition have been practiced in an 
open system where filtration and settle- 
ment are used with two or more dif- 
ferent sources of flood water? 

Bacteria and algae cause more 
trouble in the Mid-Continent area 
than is generally supposed. Several 
good germicides and algaecides are 
available for control. To be effective. 
the controlling agent must be either 
very powerful or very cheap. Chlorine 
is an example. The presence of any 
slime is an indication of live organ- 
isms, either bacteria or algae. 

Where waters are mixed—if return 
water contains barium, barium chlo- 
ride will not precipitate, but if sul- 
fate ions are present, an almost in- 
soluble precipitate, barium sulfate, will 
result. In an open-type system, with 
proper retention time, the barium sul- 
fate will settle in an open pit. The 
input water then has a very low con- 
centration of that salt. 

Question to Watkins: Can you tell 
us something about the formation of 
algae in salt water and fresh water? 

We have seen organisms varying in 
size from mosquito larvae down to 
one-celled organisms. Sulfate-reducing 
bacteria have also been reported in 
different waters. Green algae are the 
most common type of organic matter. 
Input wells have been quite effec- 
tively plugged by the injection of or- 
ganic matter. Wells that were taking 
100-125 barrels per day of water were 
plugged to the point where they would 
not take anything. By way of control, 
some operators use chlorine, copper 
sulfate, formaldehyde and several com- 
mercial bactericides and algaecides. 

(Brundred): I would like to have 
Wade Watkins of the Bureau of Mines 
describe a test he made to determine 
the efficiency of one of our retention 
ponds. A retention pond has two func- 
tions: one is to allow sufficient treat- 
ing time, and the other is to provide 
storage. 

(Watkins) Our interest in the judi- 
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cious use of baffles and sedimentation 
ponds arose out of the field study we 
made of water conditioning plants. We 
found that many times the efficiency 
of a large pond is very low because 
the pond does not contain baffles o1 
because the baffles are improperly 
placed. The Brundred Oil Corpora- 
tion experimented with a different ar- 
rangement of baffles and sedimenta- 
tion compartments one one of their 
ponds, and we observed the effect of 
a tracer test in this pond. 

Ienoring the cost, would there be 
any advantage of putting 15 to 20 
barrels of liquid propane or butane in 
new producing wells just before start- 
ing to produce them? 

It might clean up the face of the 
sand but since the flow of oil is toward 
the well bore, the sand face would 
soon be the same as before. It might 
be a different matter with an old 
well. 

Ignoring the cost, would there be 
any advantage of injecting gas, im 
which 15 to 20 percent propane or 
butane has been added, in new pro- 
ducing wells just before starting to 
produce them? 

It is quite possible. Water lost in 
the hole might result in a water block 
which could possibly be dispersed by 
the gas, allowing oil to enter the well 
bore. 

What have been the results of in- 
jecting gas ahead of a waterflood o» 
while the waterflood is in progress? 

Regarding gas injection prior to 
flooding, it is apparently an accepted 
practice of a company with properties 
in Pennsylvania. The first installations 
to inject gas prior to flooding were set 
up four years ago. It was then the 
practice to inject some 200-300 Mcf 
in each input well. Since then, this 
company will not consider initiating 
water injection without introducing 
this quantity of gas into the wells. The 
claims are remarkable as to the effect 
on additional oil production. This 
company undoubtedly is convinced the 
injection pays out because they are 
spending considerable time and money 
to carry out this practice. The intro- 
duction of additional gas may help 
to fill the void space and a more rapid 
response to flooding would be 
achieved. 

Bundred) : Regarding the injection 
of gas after the start of a water flood, 
about 100 mcf of gas per acre was in- 
jected over a period of three to four 
months on a project in the Bradford 
area after the project had been in 
operation about four years. There was 
a substantial increase in production 
after the shutdown due to gas injec- 
tion. Dry gas was turned into the 
water input system. Some difficulty 





was encountered when flooding was to 
be resumed as gas locking had resulted 
from the input of gas. 

What are the advantages and dis- 
advantages of delaying drilling? 

An advantage is that an operator 
can drill in a well that will make 20 
barrels instead of one which will 
make only two barrels. It seems that 
results are obtained much quicker. 

What should be done with old holes 
on a flood? 

It is safest to plug them at the be- 
ginning and the property redrilled 
after the flood has been started. 

What information is available on 
the use of all plastic or plastic-coated 
pipe versus plain or cement-lined 
pipe? 

We have used plastic-coated pipe 
for over three years. In a supply well, 
we had 900 feet of three inch pipe 
with two joints on the bottom plastic- 
coated inside and out. The string was 
removed after 58 days and found to 
be completely ruined. Another string, 
which was plastic-coated throughout 
its length, was then run and after 85 
days it was removed. The string was 
perfect except where the plastic was 
improperly applied. We’ve had three 
serious leaks in a new, four inch oil 
line in the past one and a half months 
but have had no leaks in_plastic- 
coated pipe. The pipe is very flexible, 
it is light in weight and it can be 
laid rapidly. It will stand an internal 
pressure of 100 psi; we are using it 
for a return salt water line where the 
maximum pressure is 68 psi. 

Can you dispense with check valves 
on a flowing flood? 

If the well were down, a check or 
other type of valve would be neces- 
sary. Experience indicates that first 
cost is not the important cost in flood- 
ing. The cost of maintenance is the 
important thing. 

What is the best method of re pair- 
ing a leaking rag packer? 

Apply plenty of cement. Some oper- 
ators have found it necessary in some 
cases to drill down over the two inch 
with a hollow rotary bit removing 
the rag packer. They then draw a pull 
up packer into the shot hole. This 
method was used when it was not pos- 
sible to repair the leak with added 
cement. 

What do we learn from flood pot 
tests? Are they used in routine flood 
appraisal? 

We learn a great deal. A core can 
be analyzed and physical results ob- 
tained but they will sometimes fool 
you. Flood pots may not explain the 
theory but they give an indication of 
actual field results. They are partic- 
ularly useful in connection with low 
gravity and high viscosity oils. 
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Peak Torque 
Loads 







By KENNETH N. MILLS 


Mechanical Product Manager, International Derrick and Equipment Company, 


HE speed reducers on all oil well 

pumping units are designed and 
rated on the basis of peak torque, and 
they will give satisfactory service, if 
the maximum torque load imposed 
on the speed reducers does not ex- 
ceed this rating. If the rating is ex- 
ceeded, the life of the reducer will be 
decreased. Due to the nature of the 
damage produced by overload, a rel- 
atively small amount of overload can 
produce a material reduction in speed 
reducer life. 

When a pumping unit is applied 
to a new well, the magnitude of the 
peak torque load must be based on 
theoretical calculations. In making 
these calculations it is necessary to 
make certain assumptions which may 
introduce errors of considerable mag- 
nitude. For this reason the pumping 
unit selected should never be smaller 
than that dictated by the calculations. 
If a pumping unit is applied to an 
old well, dynamometer studies can be 
made on the well and these studies 
will eliminate some of the variables 
from the application calculations. 
However, they will not eliminate all 
of the variables and here, again, it is 
desirable to allow some factor of 
safety to compensate for these vari- 
ables. 

Considering the application of a 
pumping unit to a new well, after 
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THE AUTHOR investigates 
peak torque loads on the speed 
reducer unit of the well pump- 
ing setup, and develops methods 
whereby the incidence of exces- 
sive stresses within the drive can 
be eliminated by proper evalua- 
tion of components of the pump- 
ing load and careful offsetting 
of such forces. 


the subsurface equipment sizes and 
operating conditions are selected, the 
well load and counterbalance must 
be estimated. Extensive investiga- 
tions' of well load formulas have 
shown that none of these formulas 
are exact and, at best, are only good 
estimates. As the problem of estimat- 
ing counterbalance involves some of 
the same factors involved in well load 
calculations, it is reasonable to ex- 
pect these calculations to be equally 
inaccurate. Also, these theoretical 
counterbalance values do not contain 
factors of safety to compensate for 
human errors in counterbalancing. 
Well studies on more than 100 pump- 
ing wells have shown that the exces- 
sive loads imposed on pumping units 
due to improper counterbalance ex- 
ceed the errors resulting from the in- 
accuracies in well load and counter- 


balance calculations. In addition to 
these variables the calculated peak 
torque values do not allow for engine 
impulse loads and torsional vibra- 
tions. The use of heavy flywheels on 
single cylinder engines will help re- 
duce the speed reducer loads due to 
engine impulse. However, they may 
aid in establishing the conditions re- 
quired to establish dangerous _tor- 
sional vibrations. If torsional vibra- 
tions exist, they will materially in- 
crease the speed reducer loading and 
may cause premature speed reducer 
failures. 

Two formulas for peak well load 
are in general use. These two formu- 
las are, Slonneger Formula: 


+ LN 
5400 
Mills Formula: 


PRL= Wr 4 wi ( a) 
70500 


where: 


PRL = (Wo + Wr) ( 


PRL = Polished Rod Load pounds 
Wo Weight of fluid on gross 
plunger area, pounds 

W; Weight of fluid on net 
plunger area, pounds 
Wr — Weight of rod in air, pounds 


| F Length of surface stroke, 
inches 
N = Number of strokes per min. 


relative accuracies of these two 
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formulas have been thoroughly inves- 
tigated’ and the Mills* formula has 
been found to be more accurate. How- 
ever, its accuracy leaves much to be 
desired, and this limitation must be 
kept in mind when using it to apply 
equipment. 

Numerous methods are used to esti- 
mate the amount of counterbalance 
required to properly counterbalance 
a well. The writer advanced a theo- 
retical equation for estimating coun- 
terbalance, which gives consideration 
to the buoyant action of the fluid on 
the rod string on the down stroke. 
This theoretical equation for counter- 
balance is: 


cp=— -“*—B 4 w, 


~ 


Where: 
CB = Counterbalance force at the 
polished rod, pounds 


- Weight of fluid on net 
plunger area, pounds 


We = Weight of rods in air, pounds 
B = Cross-sectional area of rods 
multiplied by the fluid pres- 
sure at the bottom of the 
hole due to the fluid in the 

tubing, pounds 
For convenience in applying pump- 
ing equipment it is desirable to have 
the amount of counterbalance 
pressed as a percentage of the peak 
well load. While this practice intro- 
duces theoretical errors, it can be de- 
fended by the fact that the calculated 
well load is only an approximation. 
A critical examination of the equa- 
tion for counterbalance reveals that 
the percentage of the well load which 
can be counterbalanced varies with 
the pump plunger size. Also, it will 
reveal that this percentage decreases 
as the plunger size is increased. if the 
plunger diameter were zero, it would 
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be possible to counterbalance 100 per- 
cent of the well load. Considering the 
other extreme, where the fluid load 
on the plunger is much greater than 
the rod weight, it is possible to coun- 
terbalance 50 percent of the well load. 
As these two conditions represent the 
extremes of practical operating con- 
ditions, the percentage of the well 
load which can be counterbalanced 
must vary with pump plunger size 
and must fall within these limits. 
The results of an investigation of 
this relationship on approximately 150 
wells are shown by the curve marked 
‘Actual Well Load” in Figures 1 and 
2. This curve represents the apparent 
average of the percentages. As the 
percentages varied over wide limits, 
the only value of the curve is to verify 
the fact that the percentage of the 
well load which can be counterbal- 
anced varies with the pump plunger 
size. As this was based on 
measured well loads and ideal coun- 
terbalance, it can not be used as a 
basis for pumping unit application. 
These two illustrations carry another 
common labeled Theoretical. 
This curve is based on the theoretical 
equation for counterbalance, the Mills 
well load formula, and probable op- 
erating conditions which correspond 


curve 


Curve, 


to good operating practices. 

In this investigation of counterbal- 
ance an attempt was made to find 
what percentage of the well load as 
calculated with the Slonneger well 
load formula could be calculated. The 
ideal counterbalance was calculated 
from the dynamometer card, and this 
value was divided by the calculated 
well load. The results of this investi- 
gation are shown as a band marked 
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“Calculated Well Load” in Figure 1, 
This band represents an approximate 
average. A similar investigation was 
made with the Mills well load for- 
mula and the results of this investi- 
gation are shown in the band marked 
“Calculated Well Load” in Figure 2. 
In this case the band follows the gen- 
eral trend of the theoretical curve, 
but indicates that a greater percent- 
age of the calculated well load can 
be counterbalanced. When the varia- 
tions which exist in the results of 
this investigation and the probable 
errors in counterbalancing are con- 
sidered, it is apparent that the curve 
marked “Theoretical” represents the 
maximum practical percentage to be 
used in calculating pumping unit ap- 
plications. 

If a pumping unit on an existing 
well is to be replaced, or the torque 
load on a pumping unit is to be eval- 
uated, a more exact solution can be 
made because a large number of the 
variables are eliminated. In this case 
we can weigh the well and determine 
its load characteristics. Also, we can 
weigh the actual amount of counter- 
balance used. If the amount of coun- 
terbalance in use does not correctly 
balance the can calculate 
the correct value and apply this cor- 
rection to the results. By using this 
well load information and a Torque 
Factor Chart for the pumping unit 
the magnitude of the torque load im- 
posed on the speed reducer by the 
well load can be calculated. As these 
calculations are based on the well 
load, they will not include any im- 
pulse or vibration load imposed on 
the speed reducer by the engine. 

Measuring the magnitude of the 
counterbalance force at the polished 
rod is a relatively new practice which 
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ASSURED PERFORMANCE 


The performance proved pumping 
combination of Axelson deep well 

plunger pumps and Axelson sucker 
rods is first choice of petroleum 


producers for any well condition. 


AXELSON MANUFACTURING CO. * piants—lLos Angeles 58; St. Louis 16 * OFFICES — 
New York City 7; Tulsa 1; Buenos Aires, Argentina; Caracas, Venezuela * DISTRIBUTORS 
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Maracaibo, Venezuela; Dominion Oil Field Supply Co., ltd., Calgary, Canada; South 
American Supply Co., Avenida Tacna 592, Lima, Peru. 


can be accomplished with a dyna- 
mometer at the time the well is 
weighed. The counterbalance force 
can be measured after the well load 
card has been taken by stopping the 
unit on the up stroke with the cranks 
in the horizontal position. With the 
cranks in this position the polished 
rod is “clamped off” and the rod load 
is transferred to the stuffing box. 
Then the polished rod is secured to 
the wellhead with a chain. After the 
polished rod is secured from move- 
ment in either direction, the pump- 
ing unit brake is released. This im- 
poses the full counterbalance force on 
the dynamometer, and this force can 
be recorded on the dynamometer card 
by rotating the recording drum. The 
counterbalance force will be recorded 
as a horizontal line through the well 
load diagram. If the well is properly 
counterbalanced, this line will be lo- 
cated near the center of the diagram. 

The torque load on the speed re- 
ducer can be accurately calculated 
from this dynamometer card, if an 
API Torque Factor Chart covering 
the unit is available. This chart gives 
the effective crank lever arm lengths 
for various crank positions and ma- 
terially simplifies the calculation of 
speed reducer torque loads. A sample 
Torque Factor Chart is shown in 
Table 1. The first operation in pre- 
paring a dynamometer card for an 
analysis of this type is to construct 
lines tangent to each end of the dia- 
gram perpendicular to the zero line 
as shown in Figure 3. The distance 
A between these two lines represents 
the length of polished rod stroke. For 
any position of the crank, the pol- 
ished rod load and torque can be de- 
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FIGURE 3 


Factor Chart. In this chart the 
tion of the crank is shown in Column 
| and the corresponding positions of 


posi- 


the polished rod for the various 
lengths of stroke are shown in Col- 
umns 2, 3, 4. and These polished 


rod positions are shown as a_ per- 
centage of the total stroke above bot- 
tom. The location of a point on the 
dynamometer card corresponding to 
a given crank angle can be deter- 
mined by multiplying the distance A 
by the percentage of stroke corre- 
sponding to the crank angle. The 
distance thus determined corresponds 
to the dimension B in Figure 3. As 
the force which produces the torque 
load on the speed reducer is the in- 
stantaneous difference between the 
well load and the counterbalance 
force, this force can be measured on 
a dynamometer card, if the counter- 
balance force is recorded on the card. 
This force corresponds to the distance 
C in Figure 3, and can be evaluated 
by multiplying this distance by the 
dynamometer spring constant. Re- 
ferring back to Table 1, it will be 
noted that torque factors for various 
lengths of crank stroke are listed 

columns 6, 7, 8 and 9. These torque 











termined with the aid of the Torque factors are the total effective lever 
Table 1 
| | 
1 ae .. a ae A. 6 7 ‘ js 
POSITION OF RODS? TORQUE FACTOR 
Position LENGTH OF STROKE, INCHES “LENGTH OF STROKE, INCHES | 
of Crank. |—-——_-—-——— ——-,——_ -— ——- : _ | -—- —__—_ —__-- ——|— - 

Degree 23.5 342 | 445 | 546 23.5 342 | 445 | 546 
0 o | o | 0 79 1.63 2.93 4.87 

15 isi | 92 47 3.09 4.03 4.91 5.41 
30 6.08 | 6.11 | 5.64 5.17 6.51 9.75 12.98 16.49 
45 14.80 | 15.30 | 15.50 15.51 9.66 14.45 19.80 25.92 
60 26.55 | 27.55 28.20 29.10 11.78 17.40 23.75 30.98 
75 40.00 | 41.60 42.75 44.40 12.71 18.49 24.99 31.90 
90 53.50 | 55.40 56.80 59.00 12.67 18.00 23.67 29.20 
105 67.00 68.50 70.16 72.00 11.51 16.10 20.46 24.64 
120 7825 | 79.80 81.00 82.80 9.78 13.39 16.58 19.38 
135 87.80 88.60 89.50 | 90.90 7.50 10.08 12.22 14.00 
150 $5.20 | 95.50 95.60 | 96.40 5.04 6.61 7.86 | 889 
165 99.10 | 99.10 98.90 | 99.40 on 3.02 3.58 3.91 
180 100.00 100.00 100.00 | 100.00 3600 | .60 83 1.06 
195 98.30 98.10 97.80 | 98.50 289 | 3.92 4.96 5.89 
210 93.90 93.80 94.00 94.50 5.39 | 7.86 9.09 10.71 
225 86.50 86.90 87.20 88.10 7.67 10.31 12.73 15.23 
240 77.40 78.25 78.80 79.90 9.36 12.81 | 16.18 19.21 
255 66.50 | 67.70 68.40 70.00 10.72 14.76 | 18.64 22.50 
270 | 5440 | 55.60 56.80 58.70 11.62 16.05 20.41 24.66 
285 40.80 43.15 44.60 46.30 11.61 | 16.35 21.10 25.71 
300 28.70 | 30.95 32.20 34.10 10.91 | 15.61 20.55 25.35 
315 1827 | 19.55 20.92 | 22.60 9.44 | 13.80 18.37 23.25 
330 8.70 9.7 11.03 | 12.26 7.16 | 10.92 14.87 19.30 
345 2.61 3.36 3.76 4.22 4.29 7.74 10.44 13.30 





1 Position of Crank is the Prmartee Distecnnen Measured C aiostes from the 12 0 ‘Clock Position, viewed with the Well 


Head to the Right. 


2 Position is Expressed as a Percentage of Stroke above Lowermost Position. 


188 « Production Section 








arm lengths for the various lengths 
of crank stroke. When these values 
are multiplied™by the corresponding 
values of C and the dynamometer 
spring constant, the product is the 
magnitude of the torque load im- 
posed on the speed reducer at that 
instant. 
The following example will serve to 
illustrate the use of this chart: 
Dynamometer Spring Constant - 
7900 Ibs. per inch 
Crank Stroke = 54 inches 
Crank angle == 60° 
A 3.07 inches 
Stroke = 29.1 
Torque Factor = 
B= 3:07 x 0.291 
By measurement C= 
Torque = 0.46 x 7900 x 
112,600 in. Ibs. 


30.98 

.893 inches 
0.46 inches 
30.98 = 


To determine the magnitude of the 
peak torque load, the above calcula- 
tion must be repeated for all points 
near the mid-stroke position on both 
the up and down portion of the stroke 
cycle. If the shape of the dynamome- 
ter card is such that a peak load point 
exists between two tabular values of 
crank angle, the torque at this point 
should be investigated. To make the 
investigation, measure the distance B 
to the point in question. Then divide 
the distance by A to determine the 
percent of stroke. This percent of 
stroke value can be used in interpola- 
tion in the Torque Factor Chart to 


determine the correct value of the 
torque factor. The torque at this 
point can be determined by multi- 


plying this torque factor by the net 
load corresponding to this position. 
If a complete investigation is made 
of the torque load on the reducer the 
exact state of counterbalance can be 
determined. If the unit is in proper 
counterbalance the peak torque load 
on the up and down portions of the 
stroke cycle will be equal. If these 
values are not equal, they can be cor- 
rected by adjusting the position of 
the counterbalance line on the dyna- 
mometer card. By making this ad- 
justment the minimum peak torque 
load value can be determined. Nat- 
urally, if this adjustment reduces the 
peak torque load on a reducer to its 
rated capacity, a corresponding 
change should be made on the unit. 
After making a change of this type 
on a critically loaded pumping unit 
the well and counterbalance should 
be re-weighed to check the results of 
the counterweight adjustment. 
REFERENCES 
Kenneth N., ‘“‘Report on Ae Load For- 
1943. 


API Prod. Bulletin, Vol. 


Kenneth N., ‘‘Factors a Well 
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“It's A National” is a synonym for product their handling capacities. National’s new 
perfection. National's 25 years of engi- and greatly enlarged factory is equipped 
neering and manufacturing experience with the latest in plant machinery to pro- 
have produced many “Firsts” in oil field vide bigger, better equipment for the 
equipment — from well-head to pipe line. petroleum, chemical and manufacturing 
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that have revolutionized petroleum pro- assured the maximum in efficiency, econo- 
duction methods or have greatly increased my and long life. 
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Automatic Units! 


Prepare Gas 


For Pipe Line 


EFRIGERATION and dehydra- 

tion of comparatively small vol- 
umes of casinghead gas are now prac- 
tical so that the resulting dry gas can 
be introduced into and transported 
through a commercial trunk pipe line. 
The volume of gas produced does 
not justify building a complete ex- 
traction plant, nor is the gasoline con- 
tent high enough to make such a ven- 
ture profitable. But the quantity of 
higher boiling point hydrocarbons and 
the moisture content prevent trans- 
mission through a pipe line operating 
above 350 pounds per square inch 
gauge. If the pipe line operates with 
a gas temperature below 70° F. some 
of the hydrocarbons will collect as 
liquid in low places, and the moisture 
will form hydrates, causing ice to 
plug the line. Both of these problems 
are eliminated with methods used by 
Los Nietos Company near Santa 
Paula, Calif. 

Gas is produced from pumping 
and flowing oil wells in the immedi- 
ate area, but the casinghead and trap 
pressures are insufficient to introduce 
it into the pipe line, as the line is nor- 
mally operated at 350 psig. To obtain 
processing and pipe line pressure, a 
gas engine driven compressor is em- 
ployed, unitized by setting jacket 
water and stage cooling with radiator 
type units. The compressor is fitted 
with both a low and a high cylinder 
with a range from 21 psig intake to 
600 psig high discharge. Each essen- 
tial part of the equipment is con- 
nected to automatic controls which 
function to shut down the unit if 
damaging difficulties arise. These in- 
struments are connected to tempera- 
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LEFT: Dehydration and chilling unit, with still in foreground. House at far center contains engine 
and radiator coolers. RIGHT: Liquid level controller on exchanger column. 


————— 


CONSERVATION OF casing- 
head gas, even in_ relatively 
small amounts, is made possible 
through the use of automatic 
plants which, on a 24-hour day 
basis, act to dehvdrate and con- 
dition gas for pipe line trans- 
portation. A small portion of the 
gas is used to power a com- 
pressor unit, also entirely auto- 
matic, which raises wellhead 
pressure to that of the trans- 
mission line. 











ture thermocouples over speed con- 
trollers and other points which are 
critical. The plant is designed to in- 
clude all required automatic controls 
and safety equipment so it can be 
operated around the clock, day in 
and day out with the operator, as 
field pumper, visiting it at regular 
daylight intervals to replenish oil and 
water and change recorder charts. 


Moisture Extraction 


The moisture extraction section of 
the plant is a self-contained unit con- 
sisting of a glycol contactor and re- 
generator. The contactor is a simple 
absorber type column, 17 inches in 
diameter and six feet high and 
equipped with a liquid level control 
to vent the enriched glycol back to 
the regenerator. This unit has a re- 
serve glycol tank placed horizontally 
below a gas-fired regenerator vessel, 
also horizontal, which has a fraction- 
ator or separating column attached 
to the upper side. Glycol is circulated 


from the reserve, or surge tank with 
a gas energized diaphragm - driven 
piston pump to the absorber. Wate 
vapor is driven from the glycol and 
ascends through the fractionator for 
venting to the atmosphere. Wide fins 
welded to the upper part of the frac- 
tionator transfer atmospheric tem- 
perature to the vapors for condensing 
any glycol carried with the wate 
vapor. This unit is designed to handle 
2,500,000 scf at 1000 psig. 

When the gas is received at the low 
pressure cylinder of the compressor, 
it is boosted to 115 psig and passed 
through a radiator section of the cool- 
ing unit. From this unit it travels 
through a scrubber to the glycol 
contactor and returns to the compres- 
sor through the refrigeration unit, a 
scrubber and to the high pressure 
cylinder to be boosted to 600 psig. 
This refrigeration unit consists of 
three exchanger sections designed for 
115-pound gas to travel through one 
set of tubes, while the 600 psig gas 
enters at the other set. Before enter- 
ing, however, the 600 psig gas is 
passed through expander valve which 
drops the pressure suddenly from the 
inlet of 600 psig to the outlet of 355 
psig. This sudden drop in pressure, 
accompanied by expansion, chills the 
115 psig gas to 65° F so that all the 
required liquefiable hydrocarbons con- 
dense and drop out into the scrubber 
at the outlet of the low pressure tubes. 
A liquid level instrument on the con- 
densate scrubber, or accumulator 
tank, traps out the gasoline as it is 
produced and directs it through a 
pipe line into nearby receiving tanks. 
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YNORROSION of tubing, rods, 

/ pump parts, wellhead fittings 
and flow lines of oil wells producing 
fluids containing hydrogen sulfide has 
long been a serious problem. In recent 
years this problem has been discussed 
by numerous investigators with the 
result that producers are becoming 
more aware of losses which in the 
final analysis should be charged to 
corrosion. It is likely that the true 
cost of corrosion in sulfide-producing 
wells is not yet fully realized, however, 
because detailed records of material 
failures are often lacking. 

A careful analysis of costs on any 
particular well in a corrosive area 
may yield a surprisingly high figure to 
be charged against corrosion. For ex- 
ample, a well operated by Humble 
Oil & Refining Company in a sour 
crude area of West Texas was found 
to have had a total of 23 sucker rod 
failures attributable to corrosion from 
January 1, 1946, through June 30, 
1947. Replacing the broken rods and 
installing two strings of new rods 
cost approximately $3000. In addi- 
tion, during the same period, there 
were four tubing failures, which cost 
$500. Daily average oil production 
from the well was less than ten bar- 
rels; the total oil production was 
about 5000 barrels for the period of 
18 months for which the figures are 
given. Comparison of the figure of 
$3500 with the market value of 5000 
barrels of oil shows that a substantial 
percentage of the gross revenue was 
thus lost. 

The three most obvious ways of 
controlling corrosion in wells produc- 
ing sulfide fluids are the use of protec- 
tive coatings, alloy steels, and chemi- 
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THE AUTHOR reviews the re- 
sults of liquid inhibitor tests in 
wells with previous histories of 
many equipment failures and 
demonstrates the effectiveness of 
inhibitor use where the margin 
between production cost and 
between cost and _ production 
volume is such that more costly 
means of control are uneco- 
nomic. 











cal inhibitors. Several plastic coatings 
are available, some of which have 
been used to advantage in both flow- 
ing and pumping wells. Alloy steels 
have been used successfully, princi- 
pally for sucker rods and pump parts. 
In many cases the higher cost of the 
materiai makes difficult the justifica- 
tion of its use. Chemical inhibitors 
have come into general use recently. 
These materials are usually employed 
for “down-the-hole” treatment. The 
possibilities of substantially reducing 
at reasonable cost the corrosion now 
occurring in sour crude wells appear 
to be considerable. 

During the past several years Hum- 
ble has carried on an active research 
program on corrosion. Part included 
laboratory testing of humerous avail- 
able materials for their effectiveness 
as corrosion inhibitors, and from this 
effort there were developed new syn- 
thetic inhibitors. Consideration of 
price will at present prevent the use 
of a number of apparently effective 
chemicals, but the research has yielded 
several of reasonable cost which show 
considerable promise. In the experi- 
mental work the fact has been kept 


in mind that certain auxiliary prop- 

erties are desired in a corrosion in- 

hibitor for treatment of oil wells. 

Some of these are 

@ The inhibitor should be a free- 
flowing liquid or easily dissolved 
solid. 

@ It should have no objectionable 
odor. 

@ It should be non-toxic. 

@ It should be available at reason- 
able cost. 


Injecting Inhibitors 


In conjunction with the laboratory 
research, field trials of various inhibi- 
tors have been under way for several 
years in sour crude areas of West 
Texas. The inhibitor is injected into 
the annulus between tubing and cas- 
ing, so that it goes to the bottom of 
the well and travels up the tubing to 
the surface with the produced fluids. 
Chemical feeders operating from the 
walking beam of the well and gravity- 
feed lubricators have been used to in- 
ject the chemical. An initial amount 
of the inhibitor, usually five gallons, 
is batched into the annulus, and by a 
simple piping arrangement the inhibi- 
tor and well fluids are circulated for 
24 hours in the closed system consist- 
ing of annulus and tubing. Continu- 
ous injection by means of a chemical 
feeder or daily batch injection by 
means of a gravity-feed lubricator is 
then started. 

The new corrosion inhibitor de- 
veloped by Humble is a non-toxic, 
free-flowing liquid, with very little 
odor. A test of this inhibitor was 
started in W. R. Settles 11 and 12, 
Howard-Glasscock field, early in 1949. 
Each of these wells pumps continu- 
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FIGURE 1. Effect of inhibitor injection on corrosion of anne coupons. 


ously from a depth of about 2400 
feet and produces about 30 barrels of 
oil and 30 barrels of water per day. 
Rod failures have been few, but tub- 
ing failures have been frequent. A 
string of tubing which consisted partly 
of 600 feet of plastic-coated pipe and 
partly of black pipe in good condition 
was installed in Settles 11 in January, 
1948. When this string was pulled for 
inspection late in the year, it was 
found that many of the joints of both 
the coated and uncoated pipe were 
badly corroded and the mud anchor 
was completely penetrated. Injection 
of inhibitor was started in Settles 11 
in February, 1949. As of this writ- 
ing, there have been no tubing leaks 
in this well resulting from corrosion 
since the start of the test. After the 
initial treatment the inhibitor was 
used in amount such that the daily 
cost of chemical ranged between 50 
cents and $1. 

A string of used tubing in good 
condition which had been newly plas- 
tic-coated was installed in Settles 12 
in September, 1948. It was necessary 
to pull the tubing four times in the 
next 66 days because of failure of 
one or more joints, either by complete 
penetration of the pipe or failure at 
the threads. The coated string was 
removed and a string of new un- 
coated pipe was installed. Another 
pulling job was necessary in about 
two months because one joint of tub- 
ing corroded through during the pe- 
riod. Treatment with inhibitor was 
started in February, 1949, and was 
continued for three months at an 
average cost for material of $1 per 
day. There were no tubing failures 
during this period. In order to de- 
termine the minimum amount of in- 
hibitor needed the daily treatment 
was reduced in June such that the 
material cost was 50 cents per day. 
Three tubing failures were then ex- 
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perienced. The first occurred in Au- 


gust, 1949, indicating that an insuffi- 
cient quantity of the inhibitor was 
being used. The amount of inhibiton 
was increased in September, 1949, to 
a material cost of $1 per day. There 
have been two subsequent tubing 
leaks, one in March, and one in 
April, 1950. 


Reduction of Rod Failures 


Similar tests of inhibitor have been 


made in the McCamey field of West 
Texas. Treatment of R. P. Ricke 
A-2 was started in February, 1949. 


This well pumps continuously from 
a depth of about 2200 feet and pro- 
duces about five barrels of oil and 
25 barrels of water per day. It is not 
a highly corrosive well when com- 
pared with some others in the Mc- 
Camey field, but it had 11 rod breaks 
in 1947 and seven rod breaks in 1948 
because of corrosion. Through April, 
1950, when the test was temporarily 
discontinued, there had been two rod 
breaks since start of chemical injec- 
tion. Cost of treatment, except for 
the first month, was approximately 
90 cents per day. 
Injection of inhibitor 
Ricker A-8, McCamey field, was 
started on July 13, 1949. This well 
pumps continuously from about 2200 
feet and produces about nine barrels 
of oil and 175 barrels of water pet 
day. New plastic-coated rod and tub- 
ing strings were installed in July, 
1947, following difficulty in keeping 
the well on regular production be- 
cause of frequent rod breaks. There 
were no rod breaks during the latter 
half of 1947 and the first half of 1948. 
There were three rod breaks in the 
second half of 1948 and nine rod 
breaks in the first seven months of 
1949. three of which occurred in 
July. Eleven of the 12 rod breaks are 
known to have occurred in the upper 


into R. P. 
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inhibitor iniection on number of rod breaks 


975 teet of the string; the location of 
the other is not known. When injec- 
tion of inhibitor started, no 
change made in the rod string 
though many of the rods were known 
to be deeply pitted. However, during 
an inspection on September 30, 1949. 
14 pitted rods (350 feet) at the bot- 
tom of the string were replaced. 

There have been four rod failures 
since start of injection of the inhibitor 
in July, 1949, one of which occurred 
on August 1, 1949, probably before 
the protective film of inhibitor was 
complete. There have been no breaks 
since February 21, 1950. The cost of 
the treatment has been approximately 
$1 per day. 


Was 
was 


Protection at Moderate Cost 


It should be understood that chem- 
ical inhibitors cannot be expected to 
eliminate corrosion entirely and to 
give complete protection to steel in 
a corrosive environment. The. tests 
made by Humble indicate, however. 
that under some conditions sufficient 
reduction of the rate or severity of 
corrosion may be obtained through 
use of inhibitors to warrant their use. 
Three of the four wells chosen for the 
tests described are highly corrosive 
and are in areas where other opera- 
tors have had similar difficulty in 
maintaining steady production. The 
expenditure of several dollars per day 
for a satisfactory method of reducing 
corrosion can be justified in such 
cases. It is likely that there are many 
moderately corrosive wells in othe 
fhelds which can be. satisfactorils 
treated at low cost with resultant net 
savings of several hundred dollars per 
well per year. It is conceivable that 
wells which would otherwise 
shut in or abandoned be- 
failures could, by 
inhibitor. be 


a few 
have to be 
cause of material 
the use of a suitable 
profitably produced. 
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It’s the short way home... when the high road 


means a straight line and a through-flow of 


traffic. It means too that you can get more work 
done today... and still more tomorrow. 
Designed to give virtually the same results, 
the Aldrich Direct Flow Pump passes liquid 
directly through the working barrel. Aldrich 
design engineers have successfully eliminated 
two right angle turns in the fluid-end block. 
This design, resulting in a reduction of “loss 
space”, means more work done at less cost. 


Volumetric efficiency is improved and materials 
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are saved. In each size, you get a smaller pump 
that does the same work better . . . which is why 
more people are coming to Aldrich for pumps 
made in 3”, 5”, 6” triplex; 5”, 6” quintuplex 
and 5”, 6” septuplex units . . . to meet medium- 
to-high pressure and capacity requirements. 
Applications where Aldrich Direct Flow Pumps 
are operating today include: water flooding, salt 
water disposal, lean oil to absorbers, and the 
handling of diethylene glycol, gasoline, propane, 
butane. Request Data Sheets 64 and 64B for 


complete information. 
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Practical Application 


Of Rod, Pump Production, Load Tables 


By D. M. JONES 





Axelson Manufacturing Company, Los Angeles 


HE most advanced technology 

predicts with only too little con- 
sistently what occurs in an oil 
well. Many variables affect the pre- 
diction of which only a portion are 
measurable. Furthermore, it is prac- 
tical to measure only a part of these 
and the measurements are apt to 
change by the time they are used in 
a formula. It is not strange, there- 
fore, that complex formulas find slow 
acceptance, especially among practi- 
cal field men. However, we cannot 
dispense with technology, but perhaps 
it can be simplified for practical ap- 
plication in the field. This is the en- 
gineer’s job, but in doing it he knows 
that the method must be simplified 
to maximum checkability and _ usabil- 
ity. This article is designed to present 
such an example. 

It has long been recognized that 
structural members subjected to re- 
peated varying stress will withstand 
a higher peak stress or the same peak 
stress for a longer time, if the range 
of stress is small rather than large. 
The range, of course, is the difference 
between the highest and the lowest 
stress of the complete cycle. This may 
be illustrated by a simple example. 
Suppose a 200-pound weight to be 
suspended vertically by a rod which 
is highly stressed by the weight. Sup- 
pose that a cam is arranged to lift 
part of the load from the bottom 15 
times per minute. The rod will break 
after a number of cycles (each cycle 
a complete series of events from max- 
imum stress through minimum and 
back to maximum). 

The smaller the low rod stress, the 
shorter will be the life of the rod. In 
other words, the difference or range 
of stress is one measure of severity in 
this kind of service. 

Examination of the rod in the ex- 
ample would reveal the typical ap- 
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THE AUTHOR presents tables 
and a graph through which it is 
possible to obtain well data for 
optium pumping installation. 
He develops his method and 
cites a series of examples in 
which actual well conditions are 
checked against tabular data 
and the correct balancing of 
equipment is attained. 


pearance of sucker rod body breaks. 
At some pit or nick in the surface a 
crack started and fanned out from 
this nucleus until the amount of solid 
metal would no longer support the 
load, and the last fibres stretched out 
and broke in a rough section con- 
trasting with the smooth fan. In this 
fan, fibres were not stretched and such 
irregularities as existed were beaten 
down by the working of the crack. 

It has been recognized by engineers 
and metallurgists for some time that 
this range of stress is an important in- 
dex of severity of sucker rod service, 
but the relation with well factors is 
complicated, and simple methods of 
applying the principle have not been 
generally available. 

At least one manufacturer of suckei 
rods and related equipment has used 
the principle for several years, and 
for the last 12 years or so, has had a 
reasonably simplified method for ap- 
plying it. No claim is made that the 
system is the ultimate, but it has been 
used very successfully and is now 
offered in a table form where limit- 
ing depths and rod design are based 
on relation of predicted peak stress 
to stress range. 

The other quantities shown and 
brief explanation follows. The full 
derivation of the relations and formu- 


las would be too voluminuous for the 
present article. 

The determination of required o1 
most advantageous size of pumping 
equipment is of greatest importance. 
The pump bore directly affects the 
fluid load. The rod weight and fluid 
weight are the chief factors in de- 
termining required surface equip- 
ment. It is desirable to use the 
smallest bore pump which will handle 
the production and the lightest rod 
string which will carry the loads with 
satisfactory life. 

The accompanying tables were de- 
signed to provide the man in the field 
with a quick means of finding cor- 
rect pump and rod sizes as well as ap- 
proximate well loads, production and 
other well factors without resorting 
to curves or calculations. The single 
exception is the graph for converting 
productions at various subsurface 
pump volumetric efficiencies to pro- 
duction at 90 percent V.E. as in the 
table. The tables are limited to rep- 
resentative field conditions and do 
not cover all possibilities. They are 
based on 10 gravity fluid with the 
fluid level at the pump and the tub- 
ing anchored. 


Production Tables 

Table 1 lists estimated production, 
loads, etc., for the most usual types of 
rod strings, certain depth — ranges. 
common API sizes of pump bores, and 
a variety of stroke lengths and strokes 
per minute based on an acceleration 
factor of 1.10 (long, slow strokes 
Table 2 lists the same data based on 
an acceleration factor of 1.20 (aver- 
age stroke lengths and speeds). Table 
3 lists the same data based on an 
acceleration factor of 1.35 (faster 
speeds). 

Each table is divided first accord- 
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How to Keep Flooding Water 
From Plugging Your Input Formation! 


Install INLCO Water Conditioning Equipment 


ater forced through the fine pores of oil sand must be properly conditioned or plugging is 
W sure to result. As a producer you can’t take chances. Other producers have eliminated this 

problem by the installation of Infilco water conditioning plants. These efficient plants 
remove suspended solids, and prevent the formation of chemical reaction products and organic 
growths on the face of the formation. Some producers use water from lime formations, some 
from nearby lakes, some from streams, but, in every case exclusive and time-tested Infilco methods 
and equipment assure them a crystal clear, chemically stable water that is ideally suited for 


flooding purposes. 

You can expect the same performance from Infilco water conditioning equipment on your producing 
site. The reason? Infilco’s free laboratory service determines the exact characteristics of your 
water supply. Then, by combining over 55 years of water conditioning research and experience 
with the freedom of being able to select from a complete range of Infilco designed and manufac- 
tured equipment, a plant is recommended which exactly fits your needs. 


Make sure the water you put in your wells produces results—not failures. Call in the nearest 
Infilco Field Engineer. Or write our executive offices in Tucson for free laboratory and water 
analysis service. There’s no obligation, of course—only the obligation to yourself to investigate 
the offerings of the leader—Infilco! 


SERVING THE OIL INDUSTRY WITH 
WATER CONDITIONING EQUIPMENT THAT'S 


Sn ® BETTER WATER CONDITIONING ° 


AND WASTE TREATMENT SINCE 


NFILCO INC. oa 
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ing to rod string, it being assumed that 
the lightest and least expensive strings 
will be investigated first. For a given 
string, a range of pump depths is 
given at the head of each column and 
immediately under it a pump bore, 
with production, loads, etc., listed 
down the column. The lesser figure in 
the pump depth range is the maxi- 
mum depth for the preceding API 
pump bore. The greater figure is the 
maximum pump depth for the pump 
bore shown in the same column. The 
production shown in the columns is 
the least estimated production for 
any depth in the range, because max- 
imum depth and therefore stretch is 
assumed; however, production as 
listed is for 90 percent volumetric 
efficiency. To correct to other effi- 


ciency use Figure |. The loads shown 
are the greatest. These correspond to 
the greatest depth shown so that by 
using them for any other depth in the 
range, the margin of safety is in- 
creased. The allowed peak stress varies 
from 25,000 to 30,000 pounds per 
square inch according to stress range, 
except for Table 1 which allows 20 
percent higher loads indicated as al- 
lowable by present slow-speed_ prac- 
tice. Experience has shown these 
stresses to be good practice except in 
the presence of corrosion or extremely 
abnormal conditions. The grade of 
sucker rod used in setting up permis- 
sible loads is the manufacturer’s 4620 
steel rod, carefully made and tem- 
pered from end to end. 

Polished rod horsepower is the 


TABLE 1 


Well Data for 1.10 Acceleration Factor 
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Well Data for 1.20 Acceleration Factor 
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power estimated as necessary to lift 
the fluid and operate the rods. The 
engine has to supply this amount of 
power plus that lost in the reducer 
and pumping rig. The tabular figure 
may be considered a maximum for 
usual conditions. The engine horse- 
power requirement will usually be 
about 11% to 2 times the polished rod 
horsepower. 

Peak torque is an estimate of the 
greatest twisting effort transmitted by 
the reducer gears during the pumping 
cycle. 

Stroke correction includes rod 
stretch and overtravel (but not tubing 
stretch) for the greatest depth in the 
depth range and for a 10° API fluid, 
normally heavier than well fluid. 
These factors tend to overestimate the 
elongation of the rods and thereby 
tend to compensate for any tubing 
stretch. 


Bases of Calculation of Items 
in Tables 
ACCELERATION FACTOR: 


Based on usual simple harmonic mo- 


tion formula for given length of 
stroke and speed. 
RANGE OF PUMP DEPTHS: 


Based on original formulas for given 
acceleration factor, 10 gravity fluid 
with fluid level at pump, and pump 
bore and rod strings of size and pro- 
portions listed in the same column. 

PUMP BORE: Standard API 
pump bores with 334-inch omitted. 

PRODUCTION: Based on given 
pumping motion and stroke correc- 
tion listed in column. The production 
figures are shown for 90 percent sub- 
surface volumetric efficiency. Use 
Figure 1 to convert to or from other 
efficiencies. 

POLISHED ROD HP: Based on 
the sum of hydraulic horsepower and 
sucker rod horsepower from original 
formulas. Intentionally a maximum 
value for usual conditions. 

PEAK TORQUE: Based on orig- 
inal formulas for a given length of 
stroke and computed loads from Mills 
and original formulas. 

ROD PERCENTAGE: 


original formulas for given pump size 


Based on 


and acceleration factor. 

STROKE CORRECTION: Based 
on the algebraic sum of rod stretch 
and overtravel from original formulas. 

PEAK LOAD: Based on the Mills 
formula for the acceleration factor 
and for rod and fluid load calculated 
at the maximum depth of the column. 

MAXIMUM UNIT STRESS: 


3ased on the top rod area and com- 
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Brakes— MAINTAIN 


Two—32” dia. x 6” wide 

















for SERVICING 
to 4,000’ 


FAST 
RUGGED 


and Lowest Cost 


ONLY ONE PIECE OF EQUIPMENT TO BUY AND 


. takes itself to the well, no extra investment or 


Drum Capacity— maintenance on a truck. 
4800’ of 5,” line 
Line Speeds— The Model M-318 Tractor is compactly designed and balanced for high speeds 
8 from 38’ to 1030’ p.m. h aa h r* : - or _ 
aaa ena on the road and at the well. Will go over ground conditions that are impassable 
aximum ne Pu teed i - . ’ 
30,300 Ibs. @ 38’ p.m. or extremely difficult for other types of pulling equipment. Powered by an Allis- i | 
Road Speeds optional— Chalmers heavy duty, valve-in-head, removable sleeve type engine with ample 


15 m.p.h. or 30 m.p.h. cool Pe ae ea br gia . ; : : : : 
cooling Capacity for continuous stationary operations; incorporating large capacity 


brake drums, and a heavy duty tractor type 
transmission without the use of auxiliary 
power-take-off, make this unit exceptionally 
safe and efficient. 

The Model M-318 is the best buy on 
the market, for its capacity. Many of these 
sturdy units have been in continuous serv- 
ice for more than 16 years. Built with Single 
Drum or Double Drums. Additional Equip- 
ment: Large mud front tires and dual rear 
tires; Single or Double Pole Telescoping 
Masts; Spudding Equipment for Cleanout, 
Rotary Drive, and Metal Cab. 

Other COOPER—Allis-Chalmers Trac- 
tor Winches: 

Model W-201 for Servicing to 3000’ 





M318-32 Single Drum Tractor Winch with 2-pole 60’ Model E-563 ” z * 5000’ 
Mast. Equipped with air controls and six mud tires. 7 ms a re , 
Note easy position of operator. Model L-844 10000 
——— you mplete details. Better still, see for your- 
- c units are proving to be ‘‘money makers” on the job 
th of 
¢ the dept r- 
a ess e Co cope REDS Pl RIES, EL 
gor u * - 
Re ere «ach of * 


ver Win ne iP 
moore \ PRED E. Ine 


right cally: 
econo™” | aa P. O. Box 1890 TULSA, OKLA. 


HOUSTON, ODESSA, LOS ANGELES 


; Western Canada: Rocky Mountain Supply Co., Ltd., Calgary, Edmonton, Redwater 





puted peak loads from the Mills BALANCE: Based on original for- mated load range with ten-degree 
formula. mulas for a calculated minimum load fluid pumped down. 


THEORETICAL COUNTER- of the cycle and one-half the esti- Ecemgles te Une ad Qelie 





Example 1: Deep installation with 
re) 100 200 300 400 500 600 700 relatively large production require- 
VA ment: Pump Depth....... 8200 feet. 
hs he Estimated Required Production ... 
225 barrels per day at 60 percent 
900 sail | volumetric efficiency or from Figure 
Ine 1, 340 barrels per day at 90 percent 
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volumetric efficiency. This is found as 
800 ; 

Fi a | Ay between 200 and the unlabeled 250- 
mr zontally to the left and read about 

J lA vw aliperve 
a s p / m / volumetric efficiency. It should be 
figure more conservative for a smaller 
near the top of the table. Reading 


6 \ our 
/ VY ys follows: On the lower scale of Figure 
_— 7 =~ barrel line. Project vertically upward 
340 barrels per day as the equivalent 
a / f 4 Ke) noted that the polished rod_horse- 
Py power is estimated for the produc- 

A 

<a 

500 T o ; 
/ VW, LE production. 
Procedure: See Table 1. Look for 
< 

Pf "4 Si el : iol he createst range 
/ ho from left to right the greatest range 











1, find 225 barrels per day halfway 
to the 60 percent diagonal, then hori- 
700 7 
production in the table at 90 percent 
tion at 90 percent which makes the 
/ a Ke 8200 feet included in the depth ranges 
for a 34-inch string is 7300 to 7800 


(TO BE FOUND 





ox feet. Under 7- and 34-inch strings, 


400-- 7 
VJ A g find depths from 8050 to 9100 for a 
o) 





maw i 
300 
% 14-inch bore pump, but glancing 
ia j down this column note that 205 bar- 
oa ALAS rels per day is the maximum listed 
"4 YF, 9 production at 90 percent volumetric 
/ Y t efficiency. 


MW | Reading on under l-, 7g-, and Y- 
Yo inch string find 7500 to 8400 feet as 
VVA the depth range for a 134-inch bore 


, pump. Read down the column check- 

ing headings at the left. Productions 
.¢) 100 200 300 400 500 600 700 
BARRELS/DAY PRODUCTION AT ESTIMATED VOL. EFF ABC'E 




















BARRELS PER DAY PRODUCTION AT 90 
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are listed immediately under the dou- 
ble lines for five different combina- 
tions of speed and long stroke. At 5.4 

2 strokes per minutes and 240 inches 
FIGURE 1 20 feet) stroke the production is 
listed as 340 barrels per day. This in- 
dicates that at 8200 feet and a speed 
around 5.4 spm we should be able to 











TABLE 3 
Well Data for 1.35 Acceleration Factor 























44° STRAIGHT STRING 4" AND \" COMBINATION STRING 1", 16", AND 4&4" COMBINATION STRING pump our required 340 barrels per 
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( / KNOW BY THE GAUGE SHE'S PUMP- 

| ING OFF THE BOTTOM. BUT IF YOU WANT 

| MORE PROOF,IN A COUPLE OF HOURS / 

| CAN RUN AND SURFACE A PRESSURE 

| BOMB IN THE INTAKE OF THE FREE 
PUMP. THAT ‘LL CINCH IT. 7 — 
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Free Pumping Makes the Difference! } 


With Kobe Free Pumping you don’t need a divining rod or a crystal ball 
to get the low down on bottom hole conditions. It’s there—plain to read— 
on a simple dial. You know exactly whether there is oil in the hole and, if so, 
how much the pump is displacing, how well it is loading and how much fluid 
is above the pump. 


And the biggest feature is that one man controls everything. The Kobe pumper 
works with his head, not his hands. By himself, he can service and maintain 
the lease—change pump stroke speedss handle paraffin problems; run and 
surface the pump for unplugging, inspection or changing—all by manipu- 
lating a single valve. 

As for economy, there’s never been anything like Kobe. In field after field, 
the most conservative figures show savings of 25%, 35%, up to60% both in 

operation and equipment costs. Find out how you, too, can put money in the 
bank through advanced Kobe hydraulic Free Pumping. Call a Kobe repre- 
sentative today. 

KOBE, INC. General Offices: Huntington Park, California. Division and District Offices: Avenal, Bakersfield, Huntington Park and 


Ventura, California; Great Bend, Kansas; Hobbs, New Mexico; Healdton, Oklahoma City, Tulsa, Oklahoma; Brownfield, Corpus Christi, 
Fort Worth, Houston, Kilgore, Odessa, Texas; Casper, Wyoming; New York City. 







































faster pumping fails to show 340 bar- 
rels per day at 8200 feet or more. The 
use of 14-inch top rods (available on 
special order only) may in some cases 
permit the required production of 
deep wells with shorter strokes than 
those indicated on Table 1 and still 
maintain allowable rod stresses. 

Example 2: Moderately deep in- 
stallation with moderate production 
requirement and stroke length limi- 
tation. Pump depth, 5600 feet. Esti- 
mated required production, 150 bar- 
rels per day at 90 percent volumetric 
efficiency. Maximum available stroke 
length, 54 inches. 

Procedure: Look at Table 2, since 
Table 1 has only 12 feet and longer 
strokes. Under 34-inch straight string 
find 5500 to 5900 feet as the depth 
range in the last column for 1 1/16- 
inch bore, but no production large 
enough is listed. 

Look at the 7%- and 34-inch string 
and find 5500 to 6200 feet listed for 
a 1¥%-inch bore pump. The produc- 
tion figures show 155 barrels at 16 
spm and a 54-inch stroke, satisfying 
the requirements. The polished rod 
horsepower is listed as 1912, the peak 
torque as 132,000 lb.-in. the balanced 
rod proportions are 27 percent 7- 
inch and 73 percent 34-inch. The 
peak load is 16,700 pounds, the max- 
imum psi is 27,800, and the theoreti- 
cal counterbalance is 11,400 pounds. 
The given depth is in this case 600 
feet less than the maximum of the 
range for which loads, power and 
peak torque are calculated. One may 
in this case consider the tabular figures 
as guide values which will not be ex- 
ceeded or, if desired, correct the tab- 
ular load values closely by multiply- 
ing by the ratio of actual to maximum 
depth; or one may estimate that in 
this case for example, the actual val- 
ues would be about 10 percent less, 
since 600 feet is about 10 percent of 
6200 feet. This would result in a 
15,000-pound peak load in the case 
of the example. Ordinarily for the 
purpose of this table, it will suffice to 
know that at least the stated produc- 
tion and not more than the stated 
loads and power can confidently be 
expected and reasonably close predic- 
tion should result unless conditions 
are abnormal. 

One installation. to satisfy the re- 
quirements could also be found in the 
higher speed table, but ordinarily the 
lower speeds are preferred if they will 
accomplish the purpose. 

Example 3: Moderate depth instal- 
lation with high production require- 
ment and moderate stroke length 
limit. Pump depth, 4500 feet. Esti- 
mated desired production, 470 barrels 
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D. M. JONES, staff technical 

consultant under the chief engi | 
neer, Axelson Manufacturing 
Company, has specialized in the 
development and use of charts 
and formulas for performance 
prediction and equipment recom 
mendation in rod and pump 
operated wells. Working in con 
junction with domestic and export | 
sales engineers, he has followed 
hundreds of national and foreign 
installations based on the system 
he has largely been instrumental 
in developing. He is a graduate of | 
the University of California and a 

California licensed mechanical en 


gineer. 


per day at 90 percent volumetric effi- 
ciency 22-inch tubing, maximum 
available polished rod stroke, 64 in. 

Procedure: Table 1 is of no assist- 
ance due to the stroke limitation. 


Table 2 fails to show enough produc- 
tion at the required depth with strokes 
up to and including 74 inches. 

In Table 3, no solution to ow 
problem is found for 34-inch rods o1 
the 7%-inch and 34-inch combination 
string. However, under the 1-, 7-. 
and 34-inch string is found a column 
headed by a depth range of 4250 to 
$750 feet and a pump bore of 24% 
inches. This column shows 485 barrels 
per day available at 19! spm, with 
a 64-inch stroke. This should fulfill 
the requirements for production and 
polished rod travel. The 1-inch rods 
should be furnished with 2-inch out- 
side diameter (API alternate size 
couplings for operation in 22-inch 
tubing. 

The peak load, counterbalance and 
peak torque should be checked against 
the surface equipment ratings, and 
the rod proportions noted. 

Note: Speed selection to avoid cer- 
tain natural vibrations at a given 
depth is rather common. From the 
data in the table and the given con- 
ditions it will usually be clear what 
adjustment can be ‘made to avoid 
given speeds. 

Many problems not exactly corre- 
sponding to the tables may be esti- 
mated from them. 
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World Oil Production Editor Appointed 
J. E. Kastrop Will Edit Section 


J. E. Kastrop, Gulf Coast District Editor of 
Worvp O11, has been named Production Edi- 
tor. Kastrop’s business experience began in the 
mailing room of The Gulf Publishing Company 
in 1936. After reading about oil in The Oil 
Weekly, predecessor of Wortp Om, he decided 
to study petroleum engineering at the Univer- 
sity of Texas. During summers of 
1939 he returned to The Gulf Publishing Com- 
pany, and in 1940 was employed by Humble 
Oil & Refining Company as a roustabout in 
West Texas for the summer months. After 
receiving his B.S. degree in petroleum engi- 
neering in 1941, he rejoined Humble in its 
Louisiana Division as a roughneck. He was later made a junior petroleum 
engineer in the Bayou Sale field, St. Mary’s Parish, and then transferred 
to drilling engineering work. He joined the U. S. Navy in September 
of 1942 and after four years’ service, almost half of which was in the 
Pacific Theater, he joined the editorial staff of The Oil Weekly. Since 
that time he has written and edited a wide variety of technical articles. 
He is a member of AIME, API, the Houston Geological Society, and 
the Texas Ex-Students Association. He was one of the founders and first 
president of the Texas University Petroleum Engineers Club of Houston. 
He is a native Texan, born in 1918 in Sealy. 
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With a 10 ft. surface stroke and a 20,000 Ib. polished rod load 
rating, this new small PELTON Series “D" Hydraulic Pumping Jack 


enables an operator to benefit from all the advantages of Long Stroke 


Hydraulic Pumping at a cost competitive with conventional units of 
much shorter stroke. 

The new 10 ft. “D” Jack retains all of PELTON’S exclusive features 
including triple screw positive displacement pump and full hydraulic 
reversing controls. 

PELTON’S constant velocity stroke together with fewer and softer 
rod reversals guarantee longer life for sucker rods and bottom-hole 
equipment. Field records show oil production has been doubled and 
rod breakage reduced well over 50%. 

For simplicity and ease of operation — for high production at low 





cost—and for the most modern pumping method in the field today, 
insist on Long Stroke Hydraulic Pumping Jacks as built by PELTON — 


engineers in Hydraulics for 70 years. 


BEIT) ] long stroke 
hydraulic pumping jack 





The complete line of PELTON Long Send for Catalog District Offices 
Stroke Hydraulic Pumping Jacks now S P 

an Francisco 
ranges from 10 to 30 ft. surface 
strokes and from 20,000 to 40,000 The Pelton Water Wheel Co. se 

. . - uU 

lb. polished rod load ratings. For 2447 East 54th Street, Los Angeles 58, Calif. | wow York 
complete details, request PELTON’S ew or , 
1951 Catalog. Philadelphia 
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Push-Button, Time-Clock Setup 


Pumps Gravity Flow Field 


RILLING for production at 
D around 2200 feet, when an aver- 
age output per well of from five to 
eight barrels per day is all that can 
be expected, is an operation which re- 
quires the favorable combination of all 
factors entering into such a venture. 
This is the case in the N. W. Sandy 
Bend field of Union County, Arkansas, 
where Caddo Oil Company, Inc., of 
Shreveport, is developing an undefined 
area of Nacatosh sand. Production is 
in a bed of sandy shale ranging from 
60 to 80 feet thick, with very slight 
porosity or permeability. The oil is 
produced by gravity flow or seepage 
into the well only, there being no gas 
or water drive, and in consequence, 
all the liquid pumped is production. 

Wells are drilled from the base of 
the surface pipe—usually around 100 
feet long—all the way to the top of 
the pay with only one bit, and 5'%- 
inch pipe is set to that depth. The 
hole is then carried through the pay, 
and the entire sand thickness under- 
reamed to form a cavity about 14 
inches in diameter. This is maximum 
reaming which can be achieved with- 
out involving added cost, either in 
drilling a larger hole from the sur- 
face or by methods intended to en- 
large the bore of the sand cavity 


Planning Difficult 


Since the total daily production ol 
one of these wells is not over eight 
barrels and may be expected to aver- 
age around five, continuous pumping 
throughout the 24-hour day is impos- 
sible. Likewise, with four wells to the 
40-acre block, the chore of starting 
and watching each of the individual 
pumping units would soon introduce a 
labor charge which would consume all 
the profit that could be anticipated 
from the output of the well. 

Due to the varying thickness of 
shale stringers in the Nacatosh, it is 
not possible to predetermine the flow 
characteristics of any well, and thus 
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to plan a production program which 
would allow uniform rotation of 
pumping so as to insure moving the 
entire production of each well daily 
without overpumping some units. 

To provide a pumping schedule 
which would be elastic, and which, 
once set, could continue at that rate 
indefinitely, Caddo Oil Company went 
to push-button, time-clock control of 
the pumping power at each well. 

Selecting a three-horsepower, 440- 
volt motor as standard equipment for 
driving the pumping unit, time clocks 
were installed as a part of each setup. 
When a new well is brought in, it is 
started by push-button control and its 
pumping observed until it pumps off. 
and the elapsed time noted. After an 
eight-hour recuperation period, the 
well is again pumped down, using the 
standard 114-inch pump, at a pump- 
ing speed of around 18 strokes pei 
minute, and a pump stroke of about 
18 inches. Again the time to pump off 
is noted. 

Following a period of from several 
days to a week of manual starting and 
checking of pumpoff time, the well is 
put on time-clock operation, with the 
periods of running closely patterned 
after the production characteristics 
shown by the well while being manu- 
ally started. 

In order to balance the electrical 
load over the entire property, runs 
from the various wells are scheduled 
to develop an approximately even or 
equalized load on the main _trans- 
former line throughout the pumping 
cycle of the lease. 

Inasmuch as the power rate on the 
lease is in part based on the demand 
load, careful balancing of current re- 
quirements to the wells over the prop- 
erty is necessary to keep the peak de- 
mand from stepping up the cost 
beyond the narrow margin of profit 
possible in the entire operation. 

Crude delivery is into a nearby 
trunk oil pipe line, and is of necessity 


somewhat of an irregular operation, 
due to the varying rates of production 
of the different wells and availability 
of the one operator on the property 
for putting a tank on the line. Like- 
wise, the trunk line, taking deliveries 
from a number of producers, does not 
operate under a constant pumping 
pressure, but over a range of several 
hundred pounds. 

Thus the pumper, putting a tank on 
the line, notes the initial tank gauge 
and the time. At a fixed interval 
usually two hours—he checks back at 
the tank, and determines from the 
rate of fall the remaining time re- 
quired to empty the tank. He then sets 
that amount of time on the time- 
clock controlling current to the pipe 
line pump, and is relieved of the task 
of checking back at intervals to de- 
termine pumping progress. 

The pipe line pumps are electrically 
driven, as are all pumps on the lease, 
and are operated so as to dovetail in 
with the power demands of well- 
pumping units, thus in effect serving 
as a balance unit to equalize power 


peak demands. 


Development Program 


The area under lease as yet covers 
undefined limits of the producing sand. 
and it is thus possible to work out a 
uniform development schedule which 
can be fitted into the power demands. 
utilize existing pipe line facilities to 
best advantage, and can be tied in to 
the central power source with a mini- 
mum of poles and wiring. Under the 
orderly extension of the present pro- 
ducing area, one drilling rig and the 
necessary crews are kept busy on a 
schedule which contemplates comple- 
tion of a new well each eight days of 
actual drilling time, with the short 
moves required by the field develop- 
ment plan adding but little to the time 
between the finalling of one well and 
the spudding of the next. 
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No matter what kind of pumping condition you 
may encounter, you'll find that there’s a Bethle- 
hem Sucker Rod to handle the job economically. 

Bethlehem Sucker Rods are made in various 
types, covering virtually every well condition. 
They’ re good rods, too. They’ re well made. They’re 
free from bends and kinks. They’re designed to 
minimize down-time by keeping strings in the 
hole. Full information from the nearest Bethlehem 
sales office or sucker rod distributor. Or write 
direct to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 





Sucker Rod Booklet 


Recently revised, this 12-page booklet gives 
complete information about the Bethlehem 
line of sucker rods and accessories. Get 


in touch with us for your copy. 
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Electric Log Invasion of Filtrate 
Into Water, Oil and Gas Sandstone Beds 


By PARK J. JONES, Consultant, Houston 


HE filtrate from a drilling 
: T fluid (or fluids when two 

or more muds are used) is 
forced across a mud cake into perme- 
able oil, gas or water beds to form 
an invaded zone around a rotary 
well. In permeable water beds, the 
filtrate displaces water. But in beds 
of oil or gas pay, the filtrate displaces 
hydrocarbons and interstitial water. 
The resistivity of an invaded W, O or 
G interval may be less, equal to, or 
greater than before invasion. Under 
certain conditions, an invaded oil pay 
can be distinguished from an invaded 
gas pay. An invaded water interval 
can be differentiated from either an 
invaded oil or gas pay. These recog- 
nizable differences on an electric log 
are caused by the respective mechan- 
ics of filtrate invasion into W, O and 
G beds. The purpose of this article is 
to summarize the available informa- 
tion on invasion of filtrate into water, 
oil and gas sandstone beds. 


Water Displacement from 
Section of Water Bed 


Laboratory data’?* on displace- 
ment of the water in cores by an in- 
vading water indicate that a sufficient 
volume of filtrate will displace all the 
in-place water from the sections in 
the immediate vicinity of a rotary 
wellbore. Consider a thin water bed 
penetrated by a wellbore. The first 
section to be invaded is the face of 
the wellbore itself, which can be rep- 
resented by a circle. Imagine other 
circles having larger radii. Each cir- 
cle represents a section which is as- 
sumed to be uniformly permeable in 
a thin water bed. An invaded zone 
contains many circular sections. The 
procedure for calculating the invasion 
of filtrate is fundamentally the same 
as that for the invasion of gas o1 
water around an injection well* ex- 
cept that the distance advanced by an 
invaded filtrate is very small com- 
pared to the distance advanced by 
injected gas or water. In order to 
make such calculations, it is necessary 
to distinguish sectional from volumet- 
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ric displacements. Sectional displace- 
ment refers to a section, whereas vol- 
umetric displacement refers to the 
displacement of a fluid from the sum 
of many sections. 

Figure 1 illustrates the displace- 
ment of water by filtrate from a sec- 
tion of a thin water bed. The volume 
of water per unit of vertical depth 
and unit horizontal thickness, the sec- 
tional pore volume, is denoted by 
unity. The fraction of the initially 
in-place water displaced from the sec- 
tion is U. The probable composition 
X (water to filtrate plus water) of 
the efflux from a section is defined by 
1— U 


X (1) 





x 


, 


COMPOSITION 








DISPLACEMENT, UY 


FIGURE 1. The probable composition X (water 
to filtrate plus water) of the efflux for displace- 
ment of water by filtrate from a uniformly- 
permeable section vs displaced water U for zero 
or 30 percent breakthrough displacement Up. 


where X==1 for O<U SU), (1—U) 


is the remaining water. The break- 





through displacement U, varies from 
zero for a very wide range of pore 7 


size distribution to about 30 percent 
for a sandstone in which many of the 


te 


largest pores have about the same size, 7 


Let V equal the volume of filtrate 
plus water forced through a section 


of a water bed. V is a multiple of the | 


pore volume of a particular section. 
By definition, an increase dU in water 
displacement divided by dV the cor- 
responding increase in the efflux from 
a section is equal to the composition 
of the efflux. Accordingly, 


te (2) 
d\ | eae a 
and 
(" dV - ‘ : dU 
1 eee li, +" 
from which 
U 1— (1— Us)e CV Un) /Q Ub) 
(3) 


where e = 2.718. In the special case 
of an exceedingly wide range of pore- 
distribution, U,=-O and _ for 


size 
practical purposes 
U ] e* (4) 


The curves in Figure 2 are solu- 
tions of equation (3) for U, equal to 
either zero or 0.30. In both cases, four 
sectional volumes of filtrate is calcu- 
lated to have displaced 98 percent or 
more of the in place water for a uni- 
formly permeable section. 


Invasion of Thin Water Beds 

The distance advanced by a filtrate 
in an invaded water bed can be cal- 
culated by the procedure used for dis- 
placement of oil by gas or water in 
radial reservoirs. Denote the radius 
of a wellbore by unity and express 
the radial distance invaded by a fil- 
trate in multiples of the wellbore 
radius. The first section to be invaded 
is the face of the wellbore. The pore 
volume of this section per unit of 


WORLD OIL « April, 1951 


Si 


| 
0) 
oN 


K 


























‘Maintenance made easy”... that’s one of the 
big reasons why Fairbanks-Morse ‘‘ZC’’ Engines are the 
oil field favorites. For example, just remove the crank- 
case cover... an easy job in itself... and the crank- 
shaft and timing mechanism are exposed for easy 
inspection and maintenance. There’s no need to remove 
belt guard, loosen the belt, remove the engine from its 
base—or move the engine in any way. These and the 
other easy maintenance features of the ‘‘ZC’’ are im- 
portant points to you... in better, lower cost pumping 
service. Fairbanks, Morse & Co., Chicago 5, Illinois. 


” FAIRBANKS-MORSE. 


a name worth remembering 


7c 





Features 
Easy Accessibility / } 








Crankcase cover is easily removed to 
permit quick inspection and maintenance 
of crankshaft and timing mechanism, 


"ZC" ENGINES + PUMPS « ELECTRIC 
MOTORS °* LIGHT PLANTS 
GENERATORS + DIESEL AND DUAL 


FUEL ENGINES «+ SCALES 





vertical depth and per unit of hori- 
zontal thickness is 27 times the 
unit radius times the porosity. The 
pore volume of any other section 
having a radius R, times the wellbore 
radius is R; times the pore volume 
for the wellbore face. Accordingly, the 
radius of a section expressed as a 
multiple of the wellbore radius gives 
the relative pore volume of the sec- 
tion in terms of the pore volume of 
the face of a wellbore. 

The pore volume W; of the ith 
ring containing many sections is de- 
fined by 


> 2 » 2 
: Rie R, (5) 


times the pore volume of the well- 
bore face, where R; and Rj., are the 
inner and outer radii of the ith ring. 
The volume W, is for all the sec- 
tions from R, through R,.,, that is, 
W, does not include the volume of 
the R, section. 

Tables 1, 2 and 3 show the calcu- 
lated invasion for 5, 10 and 20 well- 
bore face pore volumes for either zero 
or 30 percent breakthrough displace- 
ment of water ahead of filtrate. The 
first column R, shows the relative 
radius of the section being invaded. 
The second column V, shows the 
relative volume of filtrate into the R, 
section. The third column U;, from 
equation (3), shows the fraction of 
water displaced from the R, section. 
The fourth column W, from equation 
(5) shows the relative volume of the 


\ 


ith ring. The column headed by U; W; 


shows the volume of filtrate retained 
in each invaded ring. The 2U,W; 
column shows the total retention of 
filtrate by all the invaded rings. The 
last column shows the volume of 
filtrate not retained by the invaded 
rings. This value on any line when 
divided by the R, on the next lower 
line gives the V; for the lower line. 

Figure 3 is a plot of displaced 
water vs. the calculated radius of in- 
vasion R, in the tables. The outer- 
most section of maximum displace- 
ment (U1) is at a distance M 
from the center of a wellbore and is 
called the M section or contour. The 
section of breakthrough displacement 
U,, is at a distance B from the center 
of a wellbore and is called the B sec- 
tion or contour. The region (B— M) 
is the zone of transition from 100 per- 
cent filtrate to 100 percent water. In 
the several thin beds hav- 
ing unlike degrees of invasion, the 
(B—M) region extends from the M 
contour for the bed of least invasion 
to the B contour for the bed most 
deeply invaded. 


case of 


The Zone of Transition 


The zone of transition (B— M) 
and the average displacement of wa- 
ter therefrom can be estimated by a 
method* which is indicated here 
briefly. V pore volumes into the M 
section displaced all the water from 
the M section. Hence the (V — 1) 
volumes forced through the M section 
are contained in the sections from M 


through B. The volume of a section 
at distance M from the center of a 
wellbore is proportional to (2M). 


The volume of all the sections 
from M through B is proportional to 
(B* — M?). Accordingly, 

2M (V —1) = (B?— M?)U, (6) 
where U, is the average displacement 
for a zone of transition. In order to 
evaluate U,, imagine a contour of 
radius X between M and B. Let U, 
be the displacement from the section 
represented by the X contour. For a 
water bed, U, is defined approxi- 
mately by 

: : X — M 4 

U, =1—(1— Us) — ( 

"<a ‘. 

The pore volume in a section of 
width dX located at X is proportional 
to 2XdX/(B* — M?). Hence, 

) (el: 
Un = . (Ux) dZ 
alee \ x (Ux) dX (8) 
and integration between the indicated 
limits gives 


U.=1—U —W) [ 


Equation (9) shows that the aver- 
age displacement for a radial tran- 
sition zone is less than 50 percent of 
the maximum displacement for a neg- 
ligible breakthrough (U,=—=O). But 
when the breakthrough displacement 
is a significant fraction of the maxi- 
mum, the average displacement for a 
zone of transition is more than 50 per- 


2B-+M 
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3(B+M) | 
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FIGURE 2 (left). The approximate displacement U of in place water from a uniformly-permeable section of a water bed by V sectional volumes of 
filtrate; sectional pore volume is taken at unity and filtrate volume V is a multiple of the sectional pore volume. FIGURE 3 (right). The calculated 
invasion by 5, 10 or 20 wellbore face pore volumes for negligible and 30 percent breakthrough in water beds of uniform permeability. 
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OILDOM'S GREATEST HOUR 


Never in all history has one product contributed so much to the world’s progress as has oil. And never 
so much to the world’s struggles, for so great is this one product in keeping a nation to the forefront 
that the strategy of war and peace is dependent more on its source of power than any other. 

For 32 years, Gulfco has participated in this period of greatest growth of this greatest industry. 


GULFCO was‘reared’ in the 
BEAUMONT-SPINDLETOP AREA 


. . .» «+ Which was and is an area of most exacting 
requirements — an unexcelled proving ground for keep- 
ing Gulfco products advanced in design, proved in use, 


eee LEADERS THE WORLD OVER 


PRODUCTS 
manufactured by 


Gulfco’s Long Experience Assures You Trees That 


Will Do the Job After They Go On the Wells ' 
GULFCO 


1. Trees that won’t leak, because 
they are machined with extreme 
accuracy and because they are 
thoroughly tested on our own 
testing rack before leaving the 





Xmas Trees 

Casing Heads 

Tubing Heads 

Casing Head and Tubing Head Adapters 
Stripper Rubbers 

Stripper Rubber Pullers 


Gulfco plant. Christmas Tree Fittings: 
Adjustable Chokes . . . Positive 
Chokes ... Bull Plugs . . . Crosses 


-.- Tees... Ells 

Quick Change Crosses and Tees: 
Tie Rods . . . Tie Rod Clamps . 
Flanges and Flange Unions .. . 
Nipples 

Casing Shoes 

Slush Pump Liners 

Low-Pressure Gas Burners 

Low Water Alarms 

Emergency Fuel Shut-Offs 

Boiler Feed Water Regulators 

Gas Firing Controls 


2. Trees with a large factor of 
safety that will stand within 
their rating shock pressures, or 
even-flow as the case may be. 


3. Assures you time-saving inter- 
changeability on the lease be- 
cause accuracy within very close 
tolerances is obtained through 
careful gauging at each stage 
in manufacture, and an exacting 
inspection before shipment. 





Above: Three-string, all flanged Gulfco Forged Steel Christmas CAr Sp 
Tree. This type of tree is popular in deep, high pressure wells. Al 

API flanges throughout give greatest freedom from leaks and 
give maximum interchangeability. 


SULFCO FORCES Beret FOR SAFETY 











GULF COAST 


MACHINE & SUPPLY COMPANY 





GENERAL OFFICE AND SHOP: 305-315 Orange Street, P. O. Box 1150 — Phone 2-8481 


BEAUMONT, TEXAS 
HOUSTON SALES OFFICE: Esperson Bldg., Houston 2, Texas—Phone FAirfax 1544 
NEW YORK EXPORT OFFICE: R. S. Stokvis & Sons, Inc., 17 Battery Place, New York 4, N. Y. 
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cent of the maximum, see Figure 3. 
The depth of investigation for a nor- 
mal resistivity device is commonly 
twice the electrode spacing. In the — by 
case of very shaly beds (low perme- 
ability), the depth of investigation of 
the short normal device may include 
the (B—M 


bevond. of water 


able filtrate saturation for complete 


complete displacement of 
is given 


invasion 
interstitial water in gas pay 


60 + O0.4S Ss, < 70 O.3S (10) 


Another expression’ for complete 


region or even extend — gas pay invasion (as to displacement 


is defined by 


Invasion of Gas Beds S S 11) 


The probable breakthrough  dis- 
placement of gas by filtrate in per- 
meable gas beds is on the order of 
60-70 percent* of the in place gas. At 
the time of impending filtrate break- 
through for the section represented 
by the face of a wellbore, the prob- The corresponding displacement of 
able filtrate plus water saturation is vas is (S, S) in percent of porosity 
given by or (S S | 0.018) in percent 
of initially in place gas. 

In the M region the saturation is 
S,. In going from M to B (transition 
zone) the saturation is S,,. Beyond B., 
the saturation is S. The short normal 
device may include some water when 
M is less than about twice the elec- 


trode spacing. 


Figure 4 shows the solutions of the 
foregoing equations. The probable 
filtrate saturation S; for complete in- 
vasion (within the M_ contour) is 
plotted against interstitial water satu- 
ration S in the non-invaded region. 


60 + 0.4S < Sn < 70 0.38 


where 


S — interstitial water saturation, 
percent of porosity. 

Sm == filtrate plus water at break- 
through, percent of porosity. 

When more filtrate is forced into 
the face of a wellbore, the total satu- 
ration S, changes for two reasons. 
First, filtrate tends to increase S,, by 
displacing additional gas. On _ the 
other hand, when a wellbore pene- 
trates a gas bed at an elevation highe: 


Invasion of Oil Beds 
The breakthrough displacement of 
a reservoir liquid (oil under the con- 
ditions in the ground) by a filtrate is 
defined approximately* by 


than that of the gas-water contract, b 

. ‘illo - Up 8 a (12) 
there is a suction pressure for the . is . 
imbibition of filtrate. This capillary here 
pressure tends to displace gas toward b= volume factor, bbls. of space 
the face of a wellbore by decreasing per bbl. oil. 
the S,, saturation. Furthermore, the Ho/ pe = Viscosity ratio, reservoir 


capillary pressure acts to displace wa- 
ter by filtrate in accordance to Fig- 
ure 2. An invasion of four or more 
sectional pore volumes is likely to give 
an S,, for which the water saturation 
is nominal. 

The symbol for filtrate alone is S; 
as distinguished from S,, for a mix- 
ture of water and filtrate. The prob- 


liquid to filtrate. 
byo/m: == fluid factor, bbls. /bbI. 


At the time of impending filtrate 
breakthrough for the face of a well- 
bore, the probable filtrate plus water 
saturation S,, is given by 


S, s ( a) LU, 
100 


o1 

Sm = 28 — Pile 4 v.ais(72 Pte. S, 
ur My 

(13) 

where interstitial water S and the 


breakthrough mixture S,, are in per- 
cent of porosity. 

On the other hand, capillary pres- 
sure tends to imbibe filtrate and 
thereby increase the filtrate saturation 
even if additional reservoir liquid 
were not displaced over and above 
the breakthrough displacement. As 
more filtrate is forced into the face of 
a wellbore. the total saturation tends 
to increase and the water saturation 
S tends to approach zero. Hence, the 
filtrate saturation S, for complete in- 
vasion as to water is equal to, or 
slightly higher than, S, 

An expression found by Tixier® for 
complete oil pay invasion (as to wa- 
ter) 1s 

S a (14) 


shows the solutions of 
equations (13) and (14). The prob- 
able filtrate saturation S; is plotted 


against interstitial water S for fluid 


Figure 5 


factors ranging from one to 16. 


Comparison of Displacement 
and Invasion 


A comparison of displacement and 
invasion will now be made for an 834- 
inch bit size used for a 5'%-inch oil 
string and a 16-inch normal 
spacing of electrodes. The depth of 
investigation at twice the electrode 
spacing is 32 inches. The required 
radius M of complete invasion is 32 
inches or 32/ (8.75) (0.5) or 7.3 times 
the wellbore radius. The volume of fil- 
trate retained at complete displace- 
ment in a water bed is given by equa- 


short 


tion (5) as 


TABLE 2 


Calculated Invasion of a Thin Water Bed 


TABLE 1 : SS 
Calculated Invasion of a Thin Water Bed R Vi 
— l eos = 
Ri | COV; uu | w | UW SUW | Vi— ZU; 
a. aon 1.0 10.00 | 
= Viwbs0 end Uy 20 | 4.25 | 
25 2.96 | 
1.0 5.00 | 0.99 0.625 0.619 0.619 4.381 3.0 2.03 | 
15 292 | 0.94 0.875 0.822 1.441 3.559 3.5 1.34 | 
2.0 178 | 0.84 1.125 0.945 2.386 2.614 4.0 0.82 | 
25 105 | 0.64 1375 0.880 3.266 1.734 45 0.47 | 
3.0 058 | 0.42 1.625 0.682 3.948 1052 5.0 0.26 | 
3.5 030 | 0.25 1.875 0.469 4.417 0.583 5.5 0.13 
40 | 015 | 014 2125 0.298 4.715 0.285 6.0 0.06 
4.5 0.06 | 
Vi =5.00 and Up=0.3 
er ie i ines 4 are l 1.0 | 10.00 
1.0 5.00 1.00 0.625 0.625 | 0.625 4.375 25 | 2.90 
1.5 2.92 0.98 0.875 0.858 | 1.483 3.517 30 | 197 
20 | 1.76 0.91 1.125 1.024 | 2:507 2.493 35 | 1.25 
25 | 1.00 0.75 1375 1.031 3.538 | 1.462 40 | 0.72 
3.0 | 049 | 040 1.625 0.650 4.188 | 0.812 45 | 0.35 
3.5 0.23 | 5.0 | 0.15 


| 
| 


| 


| 
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Ui we | ow, | sum | vi—Zum 
Vi=10.00 and U, =0 
1.00 1.500 1500 | 1,500 8.500 
0.98 1,125 1,102 | 2.602 | 7.398 
0.95 1.375 1.306 | 3.908 6.092 
0.87 1.625 1.414 5.322 | 4.678 
0.74 1.875 1.388 | 6.710 | 3.290 
0.55 2.125 et a ie >: an ae 2 
0.35 | 2.375 0.831 | 8.710 | 1,290 
0.22 | 2,625 0.578 | 9.288 | 0.712 
0.12 2.875 0.345 | 9.633 | 0.367 
| | 
i if 
Vi=10.00 and Up =90.3 
1.00 2.750 2.750 | 2.750 7.250 
0.98 1.375 1.348 4.098 | 5.902 
0.93 1.625 1.511 5.609 | 4.391 
0.83 1.825 1.515 7.12 2.876 
0.62 2.125 | 1.318 8.442 1.558 
2.375 


0.34 | 0.808 9.250 0.750 
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~ NOW...FOR THE FIRST TIME... 


THE VALVE THAT WILL PERFORM WITH EQUAL EFFICIENCY ON 
either intermitting or continuous flow! 


The Type “A” flow valve culminates more than 12 years of Guiberson experi- 
ence in designing, making and installing gas lift valves and equipment. Years 
of field experience prove that radically improved performance can be expected 
from Guiberson Type “A” valve installations. It overcomes major gas lift prob- 
lems that field men and engineers have heretofore accepted as unavoidable. 





The Guiberson Type 'A” Valve is a DUAL PURPOSE Valve. 


Where well conditions or characteristics are such that an inter- 
mitting system is indicated, the Type “A” will produce the well 
economically and efficiently. It will also handle most effectively 
those wells that need to be produced by continuous flow. The 
equally successful use of this revolutionary valve in these hereto- | 
fore separate fields of gas lift results in an enormous saving in 
first cost—and a simplification of replacement and repair inven- 
tory. The design of gas lift installations for either intermitting or 
continuous flow will be made by expert field service personnel 
of The Guiberson Corporation, regardless of location. 








All TH / So AND THE TYPE ‘A’ COSTS LESS THAN ANY FLOW VALVE YOU'VE EVER USED! 


A better valve at lower cost—and backed by BETTER SERVICE from Guiberson’s trained staff 
of field men and engineers...every one capable of giving you real help in planning and install- 


ing gas lift systems and kicking the well off. 


Abk yon Gusher ow hypneseuaciole fru frwither detaule 

















BEFORE YOU INVEST 


in any gas lift equipment— 
investigate the Guiberson Type 


“A.” It’s the most economical 
and _ best-performing 


flow valve made! 


Copyright 1951 by The Guiberson Corporation 
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WATER SATURATION, % 
FIGURE 4 (left). The probable filtrate saturation S$, vs water saturation S for complete invasion of a sandstone gas pay; the curve is after Tixier; the 


straight lines are based on the probable breakthrough displacement for a dry or rich gas. FIGURE 5 ( 
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WATER SATURATION, % 


(right). The probable filtrate saturation S; vs 


water saturation S for complete invasion of sandstone oil pay; the curve is after Tixier; the straight lines are based on the probable breakthrough 
displacement of reservoir liquids having different viscosities. 


w, = (7:3) —1 = 96 
Zz 

times the wellbore face pore volume. 
If ten pore volumes into the 32 inch 
section achieves complete displace- 
ment of water, then nine of the 32 
inch sectional pore volumes are con- 
tained in the (B—-M) region of 
transition zone. At 50 percent aver- 
age displacement equation (6) gives 
the position of the B contour as 

2 (32) (9) = [B’? — (32)?] 0.5 
Hence B is at about 47 inches from 
the axis of the well and the zone of 
transition is from M = 32 to B= 47 
inches or 15 inches. The total fil- 
trate requirement for a water bed is 
(26+-9) or 35 times the wellbore 
face pore volume. 

In the case of a gas pay having 
20 percent interstitial water satura- 
tion, the filtrate requirement for 
M = 32 inches is given by the curve 
in Figure 4 as 0.75(26) or 19.5 well- 
bore face pore volume. 


In the case of an oil pay having 
30 percent interstitial water, the fil- 
trate requirement for M = 32 inches 
is given by the curve in Figure 5 as 
0.55(26) or 14.3 wellbore face pore 
volumes. Hence, the chances of get- 
ting complete invasion as to displace- 
ment of water within the M region 
required by the short normal device 
(with a fixed volume of filtrate) is 
better in an oil pay than in a gas pay 
and better in a gas pay than in a 
water bed. 


Ionic Diffusion and High 
Permeability 

Invasion may not be effective at the 
time an electric log is run opposite 
very permeable water beds. The rate 
of filtrate loss may not be fast enough 
to offset the rate of ionic diffusion 
from water into filtrate.° Ionic dif- 
fusion tends to nullify the effect of 
invasion during the time interval be- 
tween drilling and logging. An electric 


TABLE 3 
Calculated lavasion of a Thin Weter Bed 


is | 








| 
Ri Vi | Ui Wie] COU Wi DUWi Vi—ZUiW 
Vi=20.6u and U,p=0 
1.0 | 20.60 1.00 5.625 5.625 5.625 14.375 
3.5 ee fr 0.98 1.875 1,838 7.463 12.537 
4.0. Seas 0.95 2.12! 1.875 9.338 10.662 
45 2.37 091 | 2375 2.161 11.499 8.501 
5.0 1.70 0.82 | 2.625 2,152 13.651 | 6.349 
5.5. 115 | 068 | 2875 1.955 | 15.606 4.394 
6.0 0.73 0.51 | 3.125 1.594 17200 | 2800 
6.5 0.43 0.34 =| 3.375 1.148 18.348 | 1.652 
7.0 0.24 0.22 | 3.625 0.798 19.146 0.854 
7.5 0.11 0.10 3.875 0.388 19.534 0.466 
Yi =20.00 and U,=0.3 
| | | 
| 

1.0 20.00 1.00 7.500 7.500 7.500 | 12.500 
4.0 3.12 0.98 2.195 2.082 9.782 | 10.218 
4.5 2.97 0.95 2.375 | 2.256 12.038 | 7.962 
5.0 1.59 0.88 2.625 2.310 14.348 | 5.652 
5.5. 1.03 0.76 2.875 2.185 | 16.533 3.467 
6.0. 0.58 0.54 3.125 1.688 18.221 1.779 
6.5. 0.27 


run directly after drill- 
permeable beds in 
invaded resistivity 


log should be 
through highly 
order to obtain 
data. 


Shaly Sandstone Beds 

The non-bedded and/or non- 
cementing fines in sandstone beds was 
called fluid shale in the preceding 
article.’ The total space f, occupied 
by water plus hydrocarbons plus fluid 
shale becomes (f+ Z) where (in 
terms of bulk volume) f is porosity 
and Z is the space occupied by fluid 
shale. In Figure 6 of the preceding 
article,’ it was indicated that the 
interstitial water relative volume fS 
for a sandstone pay containing fluid 
shale may not be less than the cor- 
responding fluid shale volume Z. 
However, reabsorption of water or 
commercially negligible permeability 
could be exceptions. But aside from 
abnormal reservoir conditions it is 
probable that the mechanics of 
vasion into shaly water, oil and gas 
sandstone beds are fundamentally the 
same as those for clean sandstones. 
Nevertheless, the economic impor- 
tance of invasion to operators war- 
rants additional research on clean and 
shaly water, oil and gas beds under 
reservoir conditions. 
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When you can buy one piece of equipment at half the 
price that performs all the functions and takes the place of 
seven fittings in a conventional Christmas Tree wing, you 
certainly are getting more for your money. And that’s exactly 
what O-C-T “JE” Flow Controls offer you without sacrificing 


safety or performance. 
Yes, this compact, easy-operating O-C-T “JE” Flow 

Control Unit . . . adaptable to either positive or adjustable 
chokes . . . performs the functions and takes the place of a wing valve, 
Christmas Tree cross or tee, adjustable or positive choke and the upper bottom 
hole pressure connection adapter. Besides, it eliminates the flange connections 
between the tee and the bottom hole test adapter, between the tee and thegi 
wing valve and between the wing valve and the choke. Thus, when used a 
place of a 10,000 Ibs. test convertional wing, the O-C-T “JE” Flow Co 0 i Center Tool Co. 
Unit effects a cost saving ranging as high as 90%. In addition, it 4 t ° 
weight as much as 70%, provides quick wing valve replacement, greg 
of operation at high pressures and easy field maintenance. 

So don’t be handicapped by habit. Investigate all the ¢ 

tremendous savings this remarkable O-C-T “JE” Flow Con 
Write today or ask your O-C-T Representative for de 
is available through recognized supply stores. 














Corrosion Mitiqgatiou 
In the North McCallum Field 


Part 2—concwwsion 


By C. C. FRYE 


Regional Petroleum Engineer 


IRST inhibitor used was man- 

ganese naphthenate. It was neces- 
sary to melt and cast it into sticks 
for injection in a well. Each stick con- 
tained 12 ounces of manganese naph- 
thenate. Care was necessary, since 
fumes from the melted inhibitor were 
toxic. Difficulties were also experi- 
enced because of brittleness. Each 
mold consisted of a 1% x 15-inch 
tapered steel pipe fitted with an auto- 
motive engine valve at the smaller 
end of an ejector. The only means 
found for preventing the sticking 
of the inhibitor to the mold was 
to swab the surfaces with lubricating 
oil before pouring the melted manga- 
nese naphthenate. 

This corrosion preventive was tested 
in six wells. It was found to be in- 
effective in each instance, as judged 
by the iron content of water samples 
during and after treatment. No relia- 
ble analyses for iron had been made 
before injection of the inhibitor, and 
no test coupons were employed: Iron 
contents ranging from 700 to 900 
parts per million were found in the 
water from the different wells. In no 
case was a declining tend noticed. 

Charts of the weekly rate of man- 
ganese naphthenate injection, the iron 
contents of water samples collected 
at the plant, and the daily gas pro- 
duction are shown in Figure 12 for 
the Pollock B-1 well, and in Figure 
13 for the Peterson A-2 well. These 
charts show no decline in iron con- 
tents during the period of injection, 
and no increase after injection was 
discontinued. 


Ammonium Hydroxide 


Following the use of manganese 
naphthenate, ammonium hydroxide 
was tried. Being a liquid, it was in- 
jected by means of a lubricator con- 
structed from a six-inch pipe approxi- 
mately three feet long, fitted with a 
reflex gauge. 

When the valves were opened to 
lubricate the inhibitor down the cas- 
ing annulus, the connections plugged 
off after 3.4 gallons of ammonium hy- 
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Petroleum Engineer 
Continental Oil Company, Denver 





THE AUTHORS report on the 
results obtained through the use 
of commercial inhibitors, and 
compare results so obtained 
against bare tubing and strings 
coated with plastics. Their find- 
ings indicate that liquid inhibi- 
tors are effective and that plas- 
tic-coated strings are of eco- 
| nomic value in reducing the 
| amount of such inhibitor re- 
quired for protection of the well. 











droxide had passed through. It was 
thought that only the lower connec- 
tions had been plugged, and_ these 
were removed, cleaned, and replaced. 
When the lubricator valves were 
opened the second time, the lubrica- 
tor pressured up from the lower con- 
nections because of the plugged upper 
connections. Considerable heat was 
generated as the carbon dioxide bub- 
bled up through the ammonium hy- 
droxide, but it did not damage the 
equipment. The valves were left open 
overnight, and the next morning the 
lubricator was found to be full of am- 
monium carbonate. Experiments with 
this inhibitor were discontinued. 


Proprietary Compound 

The next inhibitor tested was a 
proprietary chemical. This inhibitor 
was a liquid which was injected in 
daily batches of from one-half to two 
gallons following an initial dosage of 
25 gallons. The results obtained in the 
Peterson A-2 well are shown in the 
chart of Figure 13. A test coupon in 
this well before treatment indicated 
a corrosion rate of 44.6 mils per year. 
A second test coupon exposed for two 
weeks during treatment with this 
compound showed a reduced corro- 
sion rate of 25.0 mpy. The iron con- 
tent of two water samples before 
treatment were 683 ppm and 6/72 
ppm. During and after injection of 
the inhibitor the iron contents were 
of the same order of magnitude. 

In a second well, the Sherman A-3, 
similar results were obtained with this 


and FRED M. CLEMENT 


Assistant Regional Manager 


inhibitor. Before treatment the test 
coupon indicated a corrosion rate of 
13.0 mpy, while during treatment the 
corrosion rate was 11.0 mpy. The iron 
contents of two water samples col- 
lected prior to treatment gave 420 
and 431 ppm, and this value did not 
change during treatment. It was thus 
concluded that this inhibitor showed 
insufficient protective action in these 
wells to justify its use. 

Liquid inhibitor B was first tried in 
Pollock B-3, one of the less corrosive 
wells. A coupon test made before in- 
jecting the inhibitor showed a corro- 
sion rate of 10.0 mpy, while a test 
made 40 days after start of treatment 
indicated a coupon corrosion rate of 
0.9 mpy. The iron content of water 
samples at the plant showed a rapid 
decrease from 450 ppm before treat- 
ment to 160 ppm during injection of 
liquid inhibitor B. 

In view of these encouraging re- 
sults, an extensive test was made in 
the more corrosive Peterson A-2 well. 
The data obtained during this test 
are recorded in Figure 14. 

Before injecting inhibitor the cou- 
pon test showed a corrosion rate of 
44.6 mpy. After ten days of treatment 
with Liquid B at approximately two 
gallons per day, a coupon test indi- 
cated a corrosion rate of 1.2 mpy. 
Before injecting inhibitor, the iron 
contents of water samples taken at 
the plant averaged 680 ppm, and 
those taken at the well averaged 500 
ppm. After inhibiting for ten days. 
these values dropped to a maximum 
of 398 ppm and a minimum of 297 
ppm for the plant, and a maximum 
of 325 ppm and a minimum of 291 
ppm at the well-head. 

The iron contents of water samples 
remained within this range for about 
three months. During this time it 
appeared that satisfactory protection 
was being obtained, although there 
was no indication of returns of inhibi- 
tor with the well fluids. First returns 
of inhibitor were observed after 90 
days, and injection was suspended in 
order to determine how long returns 
of inhibitor and protection would con- 
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tinue. With the exception of two days, 
inhibitor was produced with the well 
fluids for 103 days. 

Near the end of this period an 
equalizer line was connected from the 
tubing to the casing in order to dis- 
place the column of water believed 
to be standing in the annulus. The 
presence of this column had been in- 
dicated by a casing pressure 300 psi 
lower than the tubing pressure. After 
the water had been displaced, returns 
of inhibitor ceased, and the iron con- 
tents of water samples began to in- 
crease. 

Injection of inhibitor was resumed 
for four weeks on a schedule of two 
gallons once a week. During this time 
the iron contents of water samples 
varied between 426 and 269 ppm. 
The injection schedule was then 
changed to three i-gallon dosages per 
week. After four weeks of treatment 
the iron contents of water samples 
dropped below 300 ppm and remained 
within the range of 291-235 ppm. 

After protection had apparently 
been established, coupons indicated a 














These rates are to be compared with 
the unprotected corrosion rate of 
44.6 mpy. 

Figure 15 shows portions of two 
caliper surveys of tubing in the Peter- 
son A-2 well. The tubing calipered in 
the survey on the left had not been 
protected by inhibitor. It was known 
to be perforated for eight of the 15 
months it had been in service prior 
to the survey. The caliper operator’s 
report stated: “The three-inch tubing 
in this well is severely corroded to a 
depth of approximately 3500 feet. 
Complete penetration is probable in 
upsets, and between upsets of several 
joints.” 

The tubing calipered in the survey 
on the right had been in the Peterson 
A-2 well for 82 days before, and 171 
days during treatment with Liquid A 
at the time of the survey. The caliper 
operator’s report stated: “Caliper sur- 
vey charts indicate the three-inch 
tubing in this well to be in fair condi- 
tion at the present time. Corrosion 
damage in the early stages is observed 
in many joints throughout the sur- 
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corded by the calipers was 0.07 inch. 
Most of the deeper pits were near the 
upsets. 

Stick Inhibitor A 

Webster 1 well was equipped with 
a packer, so that corrosion control 
was confined to stick type of inhibi- 
tor. Sticks were dropped into the tub- 
ing by means of the lubricator pic- 
tured in Figure 10, at an initial rate 
of 20 sticks per week. 

A leak occurred in the tubing string 
of this well 95 days after installation. 
The well had been produced 39 days 
before treatment,, 21 days with treat- 
ment, and a final 35 days after end 
of treatment at the time of the leak. 
The leak was located between 3200 
feet and 3400 feet from the surface by 
means of the temperature survey 
shown in Figure 16. 

Figure 17 is a photograph of two 
coupons exposed in this well before 
and during treatment. The upper 
coupon, exposed before treatment, in- 
dicated a corrosion rate of 270.9 mpy. 
This represents a 35 percent loss in 
weight. The lower coupon, exposed 
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FIGURE 15. Caliper surveys made at different times in the same well. Record at top was made 

before protection by inhibitor when the tubing had been in service 18 months and was known to 

be badly corroded. Record in lower panel was made after 82 days with no inhibitor protection and 
171 days with such protection. 
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TEMPERATURE — DEGREES FAHRENHEIT 


FIGURE 16. Temperature survey of Webster 1, March 30, 1948. 
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treatment, indicated a greatly reduced 
corrosion rate of 7.9 mpy. 

The data on the effects of treat- 
ment of Webster 1 with Inhibitor A 
sticks are presented in Figure 18. Be- 
fore inhibiting, the iron contents of 
water samples were in the neighbor- 
hood of 1200 ppm. After seven days 
of treatment, the iron content 
dropped to about 400 ppm. Injection 
of inhibitor was suspended for two 
weeks before increase in iron content 
indicated loss of protection. 

After experimenting with several 
inhibitor injection schedules, it was 
found that the minimum effective 
treating rate was seven sticks per 
week. At this rate of injection, test 
coupons indicated a corrosion rate 
verying little from the average of 
16.8 mpy. 


Inhibition at the Plant 

In addition to the inhibitor injected 
at the wells, one gallon per month of 
inhibitor Liquid B was injected into 
the gas from the high pressure sepa- 
rator to protect the plant. This was 
necessary because nearly all of the 
inhibitor injected at the wells was 
lost at the separator. Being oil solu- 
ble, it was discharged from the sepa- 
rator with the oil. 

Water samples taken at the outlet 
of the plant before inhibiting were of 
the order of 900 ppm. After inhibit- 
ing, the iron content dropped to about 
300 ppm. Test coupons at an injection 
well before inhibitor was used at the 
plant had corrosion rates ranging 
from 2.0 to 3.0 mpy. After use of 
Liquid B at a rate as low as one-half 
gallon per month, the coupon corro- 
sion rate was reduced to 0.04 mils 
per year. The corrosion rates of cou- 
pons at the injection wells are very 
low, and indicate that inhibitor has 
reached all parts of the plant. 


Plastic Coated Tubing 

Three and one-half inch outside di- 
ameter tubing was run Pollock B-1 
on October 17, 1947, at which time 
it was also equipped with a packer 
near bottom. After it had been pro- 
duced for 109 days, casing pressure 
developed, indicating a tubing leak. 
A temperature survey was run while 
producing the well through the cas- 
ing. The leak was found to be be- 
tween the depths of 520 feet and 560 
feet. 

A few days later a caliper survey 
was made, a section of which is shown 
in Figure 19. It indicated that the 
tubing was in good condition. The 
leak was possibly in a collar where it 
would not register, or was passed be- 
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» | Farmington, New Mexico Store opened in 1950 


ot brogréss... 


From a modest beginning, in April 1926, 
the Iverson Supply Company has grown to 
their present ten well-stocked supply 
stores located at strategic points in the 
Mid Continent and Gulf Coast areas, three 
of which were opened during the past year. 









This continuous growth has been made 
possible by the combination of connections 
with leading manufacturers of equipment 
and supplies, experience, excellent service in 
the field, and the fine support of the industry. 


STORES: Salem, Illinois; Artesia and Farmington, New Mexi- 





co; Oklahoma City, Okmulgee and Tulsa, Oklahoma; Kermit, 
Odessa, Houston and Snyder, Texas. ’ Houston, Texas Store opened in 1950 
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tween the feelers of the calipering 
instrument. It is of interest to com- 
pare the survey of the coated with 
that of the uncoated tubing shown in 
Figure 6. 

Iron contents of water samples 
taken at the plant before and after 
installing the coated tubing are shown 
in Figure 12. These iron contents 
dropped from 900 to 700 ppm after 
installation. The iron content of water 
sampled at the well-head ranged 
around 60 ppm, indicating an in- 
crease of 640 ppm through the three- 
fourth-mile flow line. It was therefore 
considered necessary to inhibit the 
corrosion occurring in the christmas 
tree and flow line of this well. This 
conclusion was verified by a leak 
which developed in the flow line riser 
at the well head soon after installa- 
tion of the coated tubing. 

Liquid inhibitor B was injected 
into the flow line at the well head at 
an initial rate of four to nine gallons 
per week. As shown in Figure 12, the 
iron contents at the plant rapidly 
dropped to around 200 ppm. At the 
injection rate of 1 gallon per week 
which was finally adopted, the iron 
contents were maintained slightly be- 
low 200 ppm. 

A test coupon exposed for two 
weeks in the flow line at the well 
head indicated a corrosion rate of 83 
mpy before inhibition, which was re- 
duced to 2.9 mpy during the above- 
described treatment. 

Two and seven-eighths inch OD 
coated tubing was run in Sherman 
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FIGURE 18 (above). Inhibitor Liquid A in Webster 1. 


FIGURE 19 (right). Caliper survey of 32-inch outside diameter tubing in small 


well after 109 days of exposure. 
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FIGURE 17. Coupons from Webster 1, the upper showing high rate of corrosion before treatment 
and the lower indicating improvement during treatment. 


A-2 in November, 1947. Inhibitor was 
injected at the well head for protec- 
tion of flow line and fittings, follow- 
ing the same program as for Pol- 
lock B-1. 

After installation of the coated tub- 
ing, Sherman A-2 was produced nor- 
mally until June 16, 1947. It was shut 
down at that time for a tubing-caliper 
survey, which showed the tubing to 
be in good condition. The well then 
continued on production until No- 
vember, 1948, when the tubing was 
pulled to repair a casing leak. At this 
time, each joint of tubing and each 
collar was inspected and no evidence 
of corrosion or leakage was found. It 
was believed that most of the corro- 


sion which caused this casing leak 
occurred before the coated tubing 
was run. 


The cost of inhibitor for the entire 
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program is currently only $85.50 per 
month. Coated tubing saves $16 per 
month of inhibitor cost on wells in 
which the liquid inhibitor may be 
used and $26 per month on wells 
which require the more expensive 
stick form. 


Conclusion 


The authors conclude that liquid 
inhibitor B and A have both proved 
to be effective corrosion inhibitors 
under the conditions encountered in 
the North McCollum field and that 
plastic coatings on tubing have eco- 
nomic value in reducing the volume 
of inhibitor required. 
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Friction Free Seating 
—FULL ROUND OPENING 


The Orbit Forged Steel Rising Stem Valve utilizes a welded bonnet 
construction and differs from most conventional type valves, in that 
the Body and Bonnet of the Valve are securely welded together, using 
the most modern techniques. This positively assures the absence of 
gasket leaks, and gasket corrosion from interior or exterior sources. 
This Welded construction forms the Body and Bonnet into one 
integral pressure vessel, stiffens and strengthens the entire structure, 
and offers a streamlined, compact design. 

Due to the Orbit principle of resilient, friction free seating-contrac- 
tion, expansion and vibration will not cause the seating surfaces to 
BRANCHES separate in the closed position. The body seat is deflected in the 

closed position a sufficient amount to assure a positive shut-off. 

aa: Menage Specify Orbit Forged Steel Production Valves for your next 


407 Velasco 
(Serving the Gulf Coast) xmas tree. 


ODESSA, TEXAS Your Store Carries Orbit Valves In Steel 
Starr Warehouse 


(Serving West Texas) 
CASPER, WYOMING 
The Great Western Co. e 


(Serving the Rocky Mountain 
ses ont: Conan P. O. Box 699 TULSA, OKLAHOMA 
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$10 is 


paid for each 


illustrated acceptable contribution, 


Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston I, Texas. 


How to—Build Simple Guard Rail for Pumping Unit 


A pumping unit 
guard rail of unusual- 
ly simple yet practical 
design may be built 
of salvaged sucker rod 
material. As shown, 
the guard has 
three legs. Because of 


only 


the novel and efficient 
manner in which the 
guard is mounted and 
attached to the pump- 
ing unit foundation, 
the cost of the device 
is kept to a minimum. 
The third leg, consist- 
ing of a length of two-inch pipe, serves 
as a hinge point about which the guard 
can be rotated as it is swung outward to 
permit access to the counterweight and 
gear reduction box area. The other two 





legs are lengths of sucker rod material 
with the lower ends turned up through 90 
degrees to form feet. The fixed part of the 
hinge is a short piece of %-inch steel 
plate welded to the side of the I-beam 


base of the pumping unit and in which 
has been burned a round hole large enough 
to permit passage of the two-inch pipe leg. 

The guard rail is amply sturdy and for 
most purposes it can be swung back out 
of the way when the pumping unit is to 
be serviced. However, when the guard 
must be removed, it is easily lifted up the 
two or three feet necessary to clear the 
hinge plate. A further advantage of this 
type of guard rail is the fact that no 
preliminary work need be done to the 
concrete slab such as might be required for 
the type that is pivoted on anchors set in 
the concrete. In most cases, where pump- 
ing units are of the same general size and 
type, the guards can be made up in ad- 
vance in the shop and brought out to the 
field when needed. The steel plate welded 
to the unit base can be welded on in the 
field or just before the unit is sent to the 
field for installation over the well. 


now to—Construct Sturdy Lubricator Gin Pole 


It is necessary periodically to check the 
bottom-hole pressure of high-pressure gas 
wells in order to follow the performance 
of the reservoir as a whole. The operation 
of running a bottom-hole pressure bomb 
into such wells has been somewhat stand- 
ardized in that in most cases a lubricator 
Such a lubricator permits the 
run into the 


is used. 
operator to the bomb well 
under high pressures. Since the lubricator 
and bomb inside represent a considerable 
weight in a section of pipe that is difficult 
to handle, a gin pole is required. 

To facilitate 
ments on the well shown, a semi-permanent 
gin pole can be rigged. It is an A-frame 
of salvaged three- 


such pressure measure- 


type structure made 
inch pipe. The two legs rest in shallow 
holes in the concrete slab surrounding the 
well. The top ends of the legs terminate 
at a heavy steel plate welded to each 
leg and forming a span of about 12 inches. 


A one-inch hole cut in the lower part of 
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the plate permits a pulley to be attached. 
By means of the pulley, the operator can 
hoist the lubricator position and 
tighten the flange bolts to the master valve. 
The pulley then serves to handle the wire 
bottom 


into 


line which carries the bomb to 
and back to the surface. 

The gin pole is held in position by four 
guy wires attached to the top of the A- 
frame and anchored to the four corner 
posts of the fence enclosure. A feature of 
the pole is the ladder which enables one 
man to make the necessary connections at 
the top. It is made of sucker rod material 
welded on opposite sides of one leg at in- 
tervals of about 12 inches. Since the steps 
are not heavy enough to support a man’s 
weight, an outside piece of rod material 
paralleling the three-inch leg is welded to 
each rung of the ladder. In this manner, 
the operator’s foot can not slip off the end 
of the ladder. The device can easily be 
moved to make way for a workover unit. 
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HOW TO— 
Prevent Freezing of 
Pump Unit Regulator 


Where the gas is reduced from a rather 
high pressure to a few ounces for use by 


a pumping unit, the regulator is apt to 
freeze up when the temperatures are low. 
One company places the regular directly 
over the exhaust from the engine where 
it is kept warm at all times and thus averts 
any danger of loss of production due to 
the regulator’s freezing up. 

Where the connections came out of the 
ground to the regulator, the inlet and out- 
let pipes are extended by the addition of 
a few feet of pipe so that the regulator is 
mounted directly over the exhaust pipe. 
At the right of the illustration, the two- 
inch is the inlet line and the one-inch 
is the outlet. Instead of the outlet’s return- 
ing directly to the carburetor it is re- 
turned to the buried scrubber tank so that 
any condensates which have been thawed 
out of the gas will be scrubbed out before 
the gas enters the carburetor. 
A ten-gallon grease can is suitable to 
enclose the regulator so that the heat from 
the exhaust is confined to the regulator. 
The grease can is perforated on each side 
to receive the line and is open on the 
top so that the regulator can be inspected 
and adjusted. 

When the installation was first made, it 
was thought that the regulator would be 
moved back to the 
summer months, but it was found that it 


ground during the 


did not become hot enough to injure the 
diaphragm and the unit has been in op- 
eration two years without any attention. 
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Duet for Dual Completions 


oris Kwadlle SIDE-DOOR CHOKE 
ois Kelle SEPARATION TOOL 


More than 20 two-zone completion and pro- 
duction operations are practicable and 
economical with these basic tools and sup- 
plementary Otis Sub-Surface Controls. For 
example, an Otis Removable Side-Door Choke 
(left), run in on a wire line under pressure and 
seated in a Landing Nipple made up in the 
tubing above the packer separating the two 
formations, allows the lower zone (red) to flow 
through the tubing, and the upper formation 
(blue) to be produced through the casing. An 
Otis Removable Separation Tool, right, blanks 
off the lower pay so that the upper zone, ad- 
mitted through ports in the Nipple, can be pro- 
duced through the tubing, or to allow acidizing 
operations, etc., for the upper zone only. Ask 
an Otis engineer near you for illustrated liter- 
ature and details on these and the other Otis 
two-zone production tools. Otis Pressure 
Control, Inc., Box 7206, TWX DL-220, Dallas. 


Houston, Corpus Christi, Victoria, Falfurrias, 
Longview, Odessa, Oklahoma City, Houma, 
New Iberia, and Brookhaven 


Otis —outilanding ie the Suduitry for pressure coritiol 








10 YEARS’ 
CONTINUOUS 
SERVICE for an 
Otis Side-Door 
Choke pulled from 
5,978 in a flowing 
dual well in Louis- 
iana’s Anse La Butte 
Field, needed only 
$1.60 worth of new 
cups fo restore it to 
original condition — ready 

to be re-run. Installa- 

tion of this 2’ Type G was ' 
in 1941. (Today's Side-Door Chokes 2 
are identified as Types F and L.) 
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HOW TO— 


Hold Down Elevated 
Steel Derrick Piers 


Steel piers made of drill pipe may be 
used in operations that require the feet of 
derrick legs to be set with extra height 
above the concrete pad at the well. The 
piers are in the shape of truncated pyra- 


mids resting on heavy steel plates made 





JENSEN 





—Long Winded on the Hard Pull! 


as hollow squares to be placed over eye- 
bolts imbedded in the concrete slab. The 
top of each pier is faced with a flat piece 
of boiler plate larger than the foot of the 
derrick leg and perforated for the usual 
foundation bolts. The pipe legs of the 
piers are reinforced at the base with tri- 
angular gusset plates, and at the top with 
strips of boiler plate welded to the legs 
and to the top plate of the piers. 

Cross bracing with two-inch pipe pre- 
vents the legs of the piers from vibrating 
or buckling under a load of drill pipe or 








tubing. The bottom plates are drilled for 


four small foundation bolts which operate 
more as dowel pins than hold-downs. Tie- 
down is obtained by welding a piece of 
four-inch drill pipe between two opposite 
legs and attaching a ring, or loop at the 
center. Turn-buckles are attached to the 
tie-down loop and to the eye-bolt in the 
concrete with adequate clevises so the 
piers may be moved with the derrick with- 
out resorting to an acetylene torch to cut 


the connections. 
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We've said it before, we'll say it again; 
Where conditions are particularly ad- 
verse—when profits hinge on avoiding 
unnecessary repairs and “down- 
time’’—install a Jensen. Heavy electric 
welded base, precision shaved gears, 
oilbath 
bearings enable a Jensen to stay on 


lubrication and anti-friction 


the job longer under more strenuous 
conditions than the average unit. And, 
because of mass production, a Jensen 
usually costs less. 

Write a card or letter or see your local 


Jensen dealer for complete details. 


ENSEN 


Bros. Mfg. Co., Coffeyville, Kan. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 
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HOW TO— 
Mount Vessel for 
Feeding Inhibitor 


Where it is necessary to inject inhibitor 
to prevent corrosion at the wellhead, a 
simple self feeding vessel may be installed 
directly on the top of the christmas tree. 


It is made of a two-foot section of 10- or 
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POINT NO. 2 


EVERY JONES 
SUCKER ROD... ; 


is «a quality product. 



















A comparison of 


threads and make-up 


spotlights the outstanding 


y 1q1 
JONES: 
Te 


SUCKER RODS 
Gest iu the Field! 


| .. : SAIC ¢ COMP e 
- oe NES COMPAN 


Division of Buffalo-Eclipse Corporation 
General Office and Factory: TOLEDO, OHIO 
Sales Office: Kennedy Building, Tulsa, Okla. 


Export Sales Office: Buffalo International Corp. 
50 Church Street, N.Y. C. 
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12-inch pipe with plates welded over the 
ends. A two-inch connection with a valve 
and swaged nipple is welded into the top 
end, and the other end carries a connec- 
tion with valve and swaged nipple which 
screws directly into the tee on the top of 
the tubing head. 

The lower connection comes up to a 
point near the top of the vessel and serves 
as an equalizing line to allow wellhead 
pressure to be exerted on the top of the 
liquid. A half-inch side connection carries 


valve 


a sight feed glass and a _ needle 


through which the rate of flow of chemical 
is regulated. The outlet of the sight feed 
connects back into the riser on the foot of 
the vessel, and allows the chemical to flow 
directly into the top of the wellhead. 

In operation, the valve at the foot of 
the vessel is closed, the pressure bled off 
through the top valve and the vessel filled 
to the top of the inside pipe. The top valve 
is then closed, the bottom valve opened, 
and the needle valve on the sight indicator 
is set to feed the required amount of 
chemical. 





produce it profitably — economically 





E 
| 


Texas Stripper 


Rod Pump 


Before you abandon a stripper produc- 
tion well because of high lifting costs, 


HOW TO— 


Adjust Intake Pipe 
Of Sump Oil System 





Adjusting the height of the intake pipe 
in a sump oil skimming system often re- 
quires that only a fraction of a turn of 
the hand winch be made to obtain the 
most efficient level from which oil is to be 
recovered. Instead of employing a drum 
on which the lifting line is wound, one 
operator uses a solid steel shaft of about 
one inch in diameter. As can be seen in 
the photograph, that portion of the shaft 
on which the light line is wound extends 
for a foot or two beyond the outboard 
bearing or sleeve supporting the shaft. If 
the length of the line is kept to a minimum 


so that too much line is not needlessly 
wound up on the shaft as the sump level 
rises, a full turn of the hand wheel can 
mean that the line is raised only about 
three inches. Since one spoke of the rela- 
tively large diameter hand wheel would be 
equivalent to only a fraction of an inch 
take-up in the line, it is seen that very 


ask your local supply store to show 
you this special rod pump. Sand and 
well trash cannot effect its operating 
efficiency, nor cause the pump to be- 
come sanded in. A long, outer jacket 
tube protects the discharge openings 
of the pump from direct exposure to 
the upper fluid column during shut- 
downs, and its reciprocating action 
also agitates float sand and trash up- 
ward and away from vital parts of 
the pump during operation (see di- 
agram). H-F Texas Stripper Rod 
Pumps are available in 2- x 1-in., 
2- x 1-in., and 24- x 1'4-in. sizes with 
a wide range of plungers—a pump 
for the profitable production of every 
type of stripper well. (*Patent pending.) 


0 
Ca 7 IG 
(i akin - ej Ci. My GA 


2501 Virginia Street, Fort Worth, Texas 
Pumps  Balls-and-Seats -° Stuffing Boxes * Oil Savers * Polished Rods 








close adjustments can be made in the 
intake level. 

The shaft is held on two uprights by an 
eye bolt on the near end and a short nip- 
ple welded to a bolt on the far end. The 
shaft is a solid piece of rod steel, one end 
containing a hand wheel made of a three- 
inch section of 20-inch casing. Eight-inch 





rod pieces welded to the outside diameter 
of the hub form the hand pieces. The 
winch is held in place by inserting a short 
nipple over the outer top spoke that is 
vertical. The nipple will rest against the 
railing and thereby secure the winch. 
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A Completely New 
And Revolutionary THE WORKING COMBINATION 
Device For Control- 
ling The Flow Of 
Producing Wells 


of Axelson Deep Well Pump 
Plungers and Axelson Duax 
Pump Liners delivers more oil at 
, less lifting cost with less down 
@ Automatically controls production iu time... proved in Axelson’s almost 
@ Automatically prevents excessive loading ! ber 60 years of service to the petroleum 
@ Permits positive regulation at the 7 industry. 

lowest possible gas-oil ratio ’ 
@ Reduces paraffin problems to a minimum 
@ Automatically controls gas surges 
The Bowen e olgiakte sae, q Wi ASK AN 
Automatic + . ap / if AXELSON EXPERT 
Flow Control “panes 
is economical 
in price, easy 
to install, 


and simple 
to operate. 


Write For Descriptive Bulletin! 


MAIN OFFICE AND PLANT 
\ / \J 11008 SOUTH NORWALK BOULEVARD 
SANTA FE SPRINGS. CALIFORNIA 
EXPORT OFFICE 
30 ROCKEFELLER PLAZA 
NEW YORK CITY. NEW YORE 
EXPORT REPRESENTATIVE. VAL A WITTICH. [R 


THE RIGHT TEAM FOR 


EFFICIENCY oe 


| ECONOMICAL 
SUBSTITUTE 


FOR QUALITY 
Le Roi Power Unit— A’. 
Viking Pump Capacity 
140 barrels per hour 


—OA- mr 


Southern Engine 


—_ & Pump Company makes available : a 
to you 40 years of “KNOW HOW” in your pumping AVA JMONWUE 
requirements. 


® Complete units and replacement parts at all AXELSOS AAMUSACT URI eee 


branches. Angeles 58; St. Lovis 16 * OFFICES—New York City 7; 
~~ ~ oy Tulsa 1; Buenos Aires, Argentina; Caracas, Venezuela * 

DisTRIBUTORS — Jones & Laughlin Supply Co.; Great 

Northern Tool & Supply Co.; Industrial Agencies, Ltd., 


TTS: & PL a p COMPANY San Fernando, Trinidad, B.W.1!.; Industrias Waldrip & 
Campbell, Barcelona & Maracaibo, Venezuela; Domin- 
ion Oil Field Supply Co., Ltd., Calgary, Canada; South 


MANUFACTURERS * MACHINERY FACTORS * CONTRACTORS American Supply Co., Avenida: Mimamee. time, Fevw. 


Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi. Texas: Houma and Lafayette, La. 
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| CHIEF 
| PARAFFIN SOLVENT 


i (Patent Pending) 





“Chief of All’ 


(Copyright 1947) 


We do not care what your paraffin 
problem is, OR, how you are han- 
dling it, CHIEF Paraffin Solvent will 
do a more ECONOMICAL job. 


| CHIEF PARAFFIN SOLVENT IS 
ALWAYS GUARANTEED } 


if used as directed. 


Distributed By | 


GLOBE SALES CO. 


704 VIRGINIA AVE. WICHITA FALLS, TEX. 











Water Treatment . 
Installation R 
with Filtration 
System on Shallow 
Flood 





: Wichita County, 
Texas 


eon eNSINGE RS 
CABLE & STINE 


3 
cura rast 
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PRODUCT! 


O N H IN T S 








now to—Slug Chemical DownCasing 


On pumping wells where it is possible 
to pump down to the inlet into the tub- 
ing, used to 


combat corrosion or paraffin is speeded if 


slugging of the chemicals 
a considerable quantity of oil is used to 
assist the passage of the chemical down 
the annulus between tubing and casing. 
One company utilizes an ordinary oil 
drum as receiver for the fluid used as a 
drive for the chemical. Production is taken 
off from just below the wellhead stuffing- 
box and allowed to fill the drum to the 
desired height. When the fluid has accumu- 
lated the chemical is introduced and mixed 
by permitting a few strokes of the pump 
to add fluid. With the hose end below the 
surface of the fluid, agitation is readily 
obtained and the mixing completed. Then, 
with the pump still running but with the 
flow valve to the drum supply line closed, 
the dump valve in the line to the annulus 
is opened and the mixture allowed to flow. 
If desired, a 


second flushing of the 





annulus may be made as soon as sufficient 
fluid has been accumulated in the drum. 
Otherwise, it is allowed to remain empty 
until time for slugging in the next batch. 





THE 


CHECK THESE FEATURES: 


@ Used in Oil Well Water 
Flooding, Municipal Water 
Treating Plants, Canneries, 
etc. 


@ Can be driven by water en- 
tering plant for treatment. 


@ Maintains pre-set water- 
chemical ratio through a wide 
rate-of-flow range. 


@ Adjustable two ways, to feed 
from a few pounds to several 
hundred pounds of chemicals 
per day. 


@ Equipped with water wheel, 
gas engine, or electric motor. 


®@ Made to your specifications in 
various sizes. 

@ In use the world over. 

Whatever your water treating prob- 

lems may be, investigate the West- 


ern Feeder. Write for literature and 
prices. 


312 E. Cherokee St. 





WESTERN CHEMICAL FEEDER 


the dependable, economical water treater 





Manufactured By 


KEYSTONE SUPPLY CO. 


NOWATA, OKLA. 


U. S. Patent 2422062 


Phone LD-10 
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XELSON 


AXELSON FIRST CHOICE FOR 


PETROLEUM PUMPING EQUIPMENT 


J CLOCK SHUT-OFF 
VALVES 


Controlled shut-off of low-pressure liquid 
or gas lines is simple with the Enardo 
“Ww” Shut-Off Valve. Engines, boilers, fur 
naces . . . Wherever operating pressures 
do not exceed 100 Ibs. Construction: valve 
body - high tensile cast iron; exposed, 
moving parts—stainless steel; valve seat 
synthane and rubber; closing mechanism 
a specially designed lever and toggle link- 
: + age actuated by a helical tension spring. 
TLOCK A dirt, moisture and vapor-proof case en- 


closes clock. 12 or 24 hr. clock cycle. Write 
ITCHES for detailed information. 


/ENARDO Jeeween 


How to manage, operate, 
and maintain industrial 
manufacturing plants yee oe 
experience prove Axelson 
deep well plunger pumps 


woe you can find in a single 
handbook the facts that show c oe age. = 
how to run a plant today—any in- | rey uere aber: more oil, low el 
dustrial plant — efficiently and ; 

economically, Provides not only an pumping costs. and 

unequalled amount of reference ma- 

terial, but also basic treatises to help | 

you develop a broad_ background. reauce feteht.tae time. 
Answers questions in the economic, 

mechanical, chemical, and power op- 

eration of a plant .. . gives essen- "San ae / : : ? 

tials of good practice in 76 major Ask an Axelson expert eee 
ireas of plant operation and maintenance— \ 
lata, tables, formulas, graphs, and -abbreviated information 


Just Published! | _ 
THERE IS NO 


PLANT ENGINEERING HANDBOOK — Sua 


Partial list of section headings 
Management Materials Handling 
Engineering Crushing and 
Power Plants Grinding 
Industrial Piping Drying 
Teldi — 
Welding Graphical Mathematics | AXELSON MANUFACTURING CO. « PLANTS 
Hydraulic Power ren wat lee 58. S 5 E< Cc 
Systems Vibration Angeles 58; St. Lovis 16 « OFFICES — New York ¢ 
mg ts ~. r S Tulsa Buer »s, Argentina; Caracas, Venezuela 
Electrical Speed Indu trial Glass DISTRIBUTOR: e : pe 
WILLIAM STANIAR Control Mechanical Power Eithern 7 Seats Cis Agena 
’ eg . r amelna orthern 7 é pply Co justria jen 
Editor-in Chief Refrigeration P : lransmi — In taalelate Tris sd ndustrias Waldrig 
Mechanical Packings Electrical Speed Se ts Raves heraceit enezisle 
Prepared by more than Materials of Control oe ne are 23 pies 
80 Specialists Construction Trade Waste Disposal eaticen Sepa. Cs venida Tocno 592, Lime 


PRICE—$15.00 
Send orders to 


The GULF PUBLISHING COMPANY | 
P, O. Box 2608 Houston, Texas 


a really amazing compilation of 


es 
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SAND PUMPS 


In every major produc- 
ing area where sand or 
sediment is a problem, 
you'll find Miller Sand 
Pumps and Bailers are 
. the leaders 





standard . 
in clean-out equipment. 
For 26 years Miller has 
held this leadership, with 
continuous improvements 
and faithful service. 

The Miller Sand Pump 


regular and 





is made in 
heavy duty types in sizes 
Lug type, 
sand and bailer 


listed below. 
chisel, 
bottoms are easily inter- 


changed. 


SAND PUMP and 
BAILER SIZES: 


Outside 
Diameters 


244" 














































| 
3 yA" 
44," 
5” 
54" 
* sd 














Lengths 


20 feet 
25 feet 
30 feet 













Special Sizes 
and Lengths 
Made to Order! 

















Write for new descrip- 





tive price list on Miller 





Sand Pumps and Bailers. 





See Composite Catalogue 
Page 3305 for details. 


MILLER SAND PUMP CO. 


1524 S. E. 29 St....... Box 4516 
OKLAHOMA CITY 9, OKLAHOMA 


EXPORT OFFICE: 
30 Rockefeller Plaza~New York 20, N.Y. 
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On small portable workover units where 


the various parts of the rig are unitized 
to facilitate 


simple means may be used to combine the 


rigging up and moving, a 





derrick floor, substructure and walkways. 
The derrick floor is supported by five-inch 
pipe risers mounted on skids braced with 


four-inch members and with auxiliary 
supports beneath the spot where the tub- 
ing is spotted when racked in the derrick. 
The walkways on either side of the derrick 
floor are made of two-inch planks bolted 
to angle iron frames. The two outside 
pieces have a three-inch nipple welded to 
the ends to fit pipe 


which is welded to the 


around a_ two-inch 


derrick floor. 


In operation, the unit is unloaded and 


spotted over the well, and the walkways 


are then simply unfolded as shown to 


complete the derrick floor. The platforms 





| are supported with four-inch legs and two- 


inch braces welded to plates set on mats 


in soft footing, and set on the ground for 





now to—Make Collapsible Rig Floor 








* unit is a light 


normal footing. 
load for an oil field truck, or it may be 
skidded between leases as required. 


conveniently stored in 








TUBING HANGERS 


Because of the protection provided, no 
well should be “put on the pump” with- 
out installing a Hercules Tubing Hanger 
for suspending the tubing. All Hercules 
Tubing Hangers use the well known 
Hercules overhead packing arrangement. 
Made in all sizes to support up to 
4” tubing. There is also available a 
Hercules type RH Hanger with 
means for packing off around both 
cable and tubing when used with 
Reda bottom hole pumps. To assure 
complete tubing protection, be sure 
to specify Hercules Tubing Hang- 
ers. Write for Bulletin. 


























For Complete Protection, Use 





Cable Address 
“HERTOCO” 








California Representative: 
L. T. (Ted) WALTIMIRE 
Phone 4-4169 - P. O. Box 1612 
Bakersfield, California 





aad Representative: 
OIL rtp SO ARO Pri co., 


30 Church St., New York us, et. 






WORLD OIL 





[ubeoseqpe 


SERVICES 
help where shortages 
hit hardest! 


q Tubing Caliper Surveys and 


other Wire Line Services 





Above ground pipe inspection 


. — 


means of attacking 

of drilling and producing: 

and casing with TUBE-TECTORS, the 

aril pipe-casing rubber protectors with the most 

effective gripping strength; }Inspecting your drill pipe, 

tubing, and casing with Tuboscope and Sonoscope, the 

only scientifically accurate methods of non-destructive 

testing in the field. Frequent inspection assures the maximum 
safe life from each length of pipe, prevents discarding pipe still 
useable. } Tubing Caliper Surveys, on wells under pressure, 
locate, measure, and record irregularities on the 

inside surface of tubing, show exactly which ‘lengths 

are good, which should be discarded. 

Tuboscope helps where shortages hit hardest. Write or call for more 
information on reducing your costs and saving hard-to-get pipe. 








bd Tube-Tectors installed directly from 


Applicator to pipe on rig floor. 
; “me Ke 





TUBOSCOPE COMPANY 


wboseope 











| 
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now to—Eliminate Sag in Safety Fence Wire Lines 


Although it is generally a simple mat- 
ter to tighten safety fence lines from 
either end of a section, it is often much 
more difficult to take out all the sag in a 


is commonly made up of salvaged sand 
line. Combining good housekeeping with 
safety measures, one company has found 
it desirable, when stringing such fences 





long line, especially if it is the type which along the sides of lease roads in rough 









BORASCU* Solves the Weed Problem 7 >” 


About Tank Battery and Well Site m. 








BORASCU* destroys weeds and grasses at a fractional cost of most 
methods such as hoeing, etc. You can enjoy substantial savings by using 
BORASCU* about your tank batteries, well sites, heater units, and rod 
lines, just as many other petroleum producers are now doing, for 
BORASCU* does destroy most vegetation and prevents future growth 
for 12 to 24 months, or longer, when correctly used! Borascu* and Con- 
centrated Borascu are applied dry . . . if spray equipment is to be used, 
we suggest our new, improved Polybor-Chlorate for it is readily soluble 
and safe to use. Yes, it is nonfire-hazardous although it combines the 
plant-destroying powers of borates and chlorate . . . gives quick knock- 
down of tall standing vegetation. See these chemicals demonstrated on 
your property under your conditions without any obligation... act now! 
*Reg. U.S. Pat. Off. 


PACIFIC COAST BORAX CO. 


DIVISION OF BORAX CONSOLIDATED, LIMITED 





Weed Control Dept. Representatives located in the following cities: CHICAGO * NEW YORK CITY 
SEATTLE © PORTLAND, ORE. * CLEVELAND, OHIO © AUBURN, ALA. © MANHATTAN, KANSAS 
HOUSTON, TEX. « FT. WORTH, TEX. © SIOUX CITY, IOWA * BOZEMAN, MONT. © MINNEAPOLIS 
SAN FRANCISCO + Home Office: 510 W. SIXTH STREET, LOS ANGELES 14, CALIFORNIA 
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or hilly terrain, to provide a means of 
tightening these center sections. At selected 


points, perhaps at intervals of six to ten 
posts, depending upon the needs of the 
line, light turnbuckles are welded into the 
strands. As shown, the hooks or eyes are 
cut off first and the straight bolt ends 
then welded to the ends of the wire line. 
This provides a neat, simple installation 
that is easily maintained and which en- 
courages the occasional tightening that 
may be required from time to time. 





Order Your Copy of 1950 
World Oil Index 


The complete editorial index cov- 
ering all issues of WORLD OIL pub- 
lished during 1950 has been pre- 
pared and is bound separately in 
convenient pamphlet form. It will be 
sent free to all subscribers who write 
requesting copies, 


Orders should be addressed im- 
mediately to the Circulation Depart- 
ment, Box 2608, Houston 1, Texas, 
as quantities are limited. 
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BN JUNE 1, 1950, the Texas 
Comptroller of Public Ac- 
: counts addressed a letter to 
all producers and purchasers of natu- 
ral gas to advise that in Texas a re- 
imbursement made by the purchaser 
to the producer for all or part of 
gross production tax constitutes a part 
of the total taxable value of the gas: 
the reimbursement itself is subject wo 
tax. 

Long term gas contracts between 
the producer and first purchaser often 
contain provisions that the purchaser 
will reimburse the seller for all or 
part of any new taxes that may be 
levied during the term of the con- 
tract. In some contracts the purchaser 
agrees to reimburse the seller for all 
or part of existing gas production 
In still others, the purchaser 





taxes. 


may agree to reimburse the seller for 


one fraction of existing production 
taxes plus another fraction of any 
new production taxes levied after the 
date of the contract. 

Interest in the problem of comput- 
ing tax reimbursement on gas pro- 
duced in Texas was brought to a 
climax with the enactment of H. B. 
No. 3 of the first called session of the 
dist Texas Legislature, which calls 
for a 10 percent increase in gross 
production taxes from March 1, 1950, 
to August 31, 1951. From a mathe- 
matical standpoint, the interest stems 
from the fact that the reimbursement 
itself is subject to tax, and being tax- 
able additional reimbursement should 
be made by reason of the tax on the 
reimbursement. The additional reim- 
bursement is also taxable et cetera ad 
infinitum. In mathematical terms, an 
infinite power series is developed. 

Take for an example a contract 
which provides that the purchaser 
will reimburse the seller for all gross 
production tax. Using the current tax 
rate of 0.0572 per dollar value, we 


SL 
4 
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| mathematics. He develops for- 


By J. F. SUMMERS 


Producing Department, The Texas Company, Houston 


THE AU THOR | reviews eli ef- 
fect of the recently enacted law 
which makes the computation 
of tax on natural gas one re- 
quiring the application of higher 


mulas which give the correct | 
tax figures, and demonstrates | 
the variation between such for- | 
mulas under different producing | 
and royalty conditions. | 


a — en ra 


find that on a basic taxable value of 
$1, the following development takes 
place: For the first step there would 
be a reimbursement of $.0572 (2.e. 
.0572 times $1). But the $.0572 is ad- 
ditional value and is therefore itself 
subject to tax and in turn subject to 
tax reimbursement. For the second 
step there is additional reimbursement 
equal to .0572 times $.0572 or (.0572) ? 
of $1. Now, of course, the latter 
amount is subject to tax, and to tax 
reimbursement as well, and we de- 
velop the third term, .0572 times 
$(.0572)* or $(.0572).* Imagine that 
this process continues indefinitely. The 


result is that on $1 basic value (value 


before tax reimbursement) the tax 
reimbursement would be: $1 times 
(.0572 + .0572? + .0572* + 


ad infinitum). 

The series in the parenthesis is a 
well known power series, which in 
mathematical shorthand is written 

i 2) 


> (.0572)! 


eS 


The example is a special case of 


> tax +x?+x*+..., 
i=] 


which is known to converge (i.e. 
equals a definite number) for positive 
values* of x less than 1, and has a 
sum expressible in an algebraically 
closed form. Specifically 


ore 
x 
S im 
>=725 
i=] 


of x between 0 and 1 (but not in- 
cluding This result is easily seen 


for values 


* The series converges also for certain other 
values of x, which however do not pertain te the 
present problem. 


Comptroller of Public Accounts 
State of Texas 


Austin 


ALL GAS PRODUCERS & PURCHASERS 
GENTLEMEN: 


It has come to my attention that a number of gas producers have, in the past, entered 
into contracts with purchasers providing that any additional gross production tax would 
be shared in whole or in part by the purchaser. The purpose of this letter is to advise 
you that any tax reimbursement to the producer is, under the law, a part of the value 


on which tax is to be computed. 


In the event you are paying the tax you should use the method set out in the example 


below for computing same. 


EXAMPLE 
Assuming that you receive 5c per MCF for your gas and you are being reimbursed for 
all of the tax, which is now 5.72% of the value, you would consider 5c per MCF to be 


94.28% of the value. You would then calculate the 100% 
If you are being reimbursed on only a part of the tax, then the 


that amount at 5.72%. 
percentage to be used will vary accordingly. 


value and compute the tax on 


Very truly yours, 


ROBERT S. CALVERT, 
Comptroller of Public Accounts 
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by writing x/(1—x) in either of the 
following forms: 
x(1—x)~ or (1 —x)*—1. 
Expanding the factor (1—-x)~* by the 
binomial expansion for negative ex- 
ponents, we get 
(1—x)*=—=1+x«+%?+>*+.... 

By multiplying each member of the 
above equation by x, or by adding 1 
to each member, we get 

x(1— x)“ or 


(1—x)" l=x+x?+>'+.... 
That is 
x ° 
| — =x +- x? + ;? 
ora) 
x 
or > x = 
1 —x. 
P=] 


For simplicity the latter expression is 
indicated by the letter y and called 
the erected reimbursement rate and 
x the basic reimbursement rate. In the 
above numerical example, the basic 
tax reimbursement rate is .0572 and 
the erected reimbursement rate is 
.0606703. 

It is often convenient to include the 
tax reimbursement factor in the price, 
and the procedure is to multiply the 
price by the factor 1 + y. In our ex- 
ample if the basic at-the-well price is 
$0.10 per Mcf, multiply $0.10 by 

.0572 
1+ 9428" 
or divide by .9428 since 
.0572 1 
1 ++ "9428 = 9428" 
By either method the basic price, 
$0.10, is converted to a new price, 
$.10606703. 

The importance of the _ infinite 
x/(1—x), lies chiefly in the fact that 
it starts from basic considerations and 
explains the perplexing pyramiding 
snature of the problem. The formula, 
however, can be derived simply by 
solving an elementary algebraic equa- 
tion. Again let 

x==the basic tax reimbursement 

rate, i.e. the simple rate of re- 
imbursement per dollar value 
before considering tax on the 
reimbursement itself, and let 
y = the erected reimbursement rate, 
i.e. the reimbursement rate 
which includes tax on the re- 
imbursement itself. 
Now it is desired to obtain a total tax- 
able value (basic value plus reim- 
bursement) such that when we mul- 
tiply it by the basic reimbursement 
rate we get the reimbursement. Such 
a result for $1 unit basic value, is 
expressed in the following equation 
x(1+y)=y, 
which has the following immediate 
solution for y in terms of x: 


enn... 
~  —¥ 
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J. F. SUMMERS received his 
Bachelor of Arts Degree from the 
University of Houston in 1942, 
and a Professional Certificate in 
Meteorology jointly from the 
University of California at Los 
Angeles and the University of 
Chicago in 1943. He served as 
Weather Officer in the U. S. Air 
Force with the rank of captain in 
World War II. He received a 
Master of Arts Degree in Mathe- 
| matics from the University of 
| Texas in 1947; was Fellow in 
Mathematics at The Rice Institute 
; in 1947-48; and completed the 
' 

i 








Southwestern Gas Measurement | 
Short Course at the University of 
Oklahoma, 1950. He is now in 
| The Texas Company Producing 
| department, South Texas Divi- 
| sion, as Head of Gas Accounting. 
| He is a member of the National 
| Association of Cost Accountants. 
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This elementary derivation explains 
how to prove tax reimbursement cal- 
culations by using both the basic and 
erected reimbursement rates, x and y 
respectively. For example, if there is 
a sale at the well of 10,000 Mcf at a 
basic price of $0.10 per Mcf under a 
contract in which the purchaser will 
reimburse the seller for all production 


tax, the computation is as follows: 
10,000 Mcf @ $0.10 — $1000.00 
Tax Reimbursement 


$1000.00 « .0606703 
Total value 
Proof of calculation 
$1060.67 « .0572 
Although the formula, y = 
(1—x) is used by numerous com- 
panies, it is by no means universally 
accepted. Some companies make no 
attempt to develop an erected rate, 
and in effect their formula is y =x. 
Others use the linear relationship y = 
x/(1—.0572) where the denomina- 
tor is constant for a given tax rate 
and is independent of x. Of course 
when the basic reimbursement rate, 
x, is all of the tax, 7.e. .0572, there is 
no difference in the formulas, 


60.67 
$1060.67 


60.67 
= ey 


— x — on _ = 
1={_; “7 j|— ai 
In all other instances (except for the 
trivial case of x —= 0 where again the 


formulas coincide) it is clear that 


x 
1.0572. is greater than ; peer 
The formula, y= x/(1 — .0572) is 


designed to guarantee to the seller 
that the total value less tax will equal 
the basic value less the contract pro- 
portion of the tax to be borne by the 
seller as applied to the basic value. To 
clarify the mathematical aspects of 
this viewpoint, again let x be the basic 
reimbursement rate and make _ the 
basic assumption that the tax burden 
per dollar basic value is x for the pur- 
chaser and .0572 —x for the seller. 
The seller, therefore, contends that 
on $1 basic value, he is entitled to net 
$1.00 — (.0572 —x). 
But in order to realize such a net 
value per dollar basic value, the total 
taxable value (1 + y) must be such 
that 
(1-++-y)—.0572 (1-+y)=1—(.0572—-x) 
Solving for y in terms of x we have 
x ae x 
Y=} — .0572 — .9428 

In summary we have, according to 
various points of view, three distinct 
formulas for computing tax reim- 
bursement, as follows: 


(l) y=x, 

2) y= = 

“ae , 1—x 

; x 

3) += 7 eee 


It can be argued that either formula 
2) or (3) is in agreement with the 
procedure outlined in the letter of the 
State Comptroller referred to at the 
beginning of this article. This is due 
to the fact that the example given in 
the letter is for the case, x == .0572, 
which is the unique non-zero case 
where formulas (2) and (3) are 
identical. 

Table 1 of actual cases 
some of the variations in the 
formulas. 

A way to make a comparison be- 
tween formulas (2) and (3) is to 
consider the percentage of additional 
total value computed when formula 
3) is used instead of (2). The total 
value per dollar basic value accord- 
ing to the two formulas would be: 


indicates 
two 


or tat 


x 
i— Sn” 

By what percent does v, exceed v2? 
Following the usual procedure for 
figuring percentage of increase, we 
have (denoting it by w), 


32 
it ca : ° 100% 
V2 
V3 
=( —— —1 )+ 100% 


Since 100 percent equals one, drop 
® CONTINUED ON PAGE 242 
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The features of the Ajax engine are those desired by experienced 


production men in the oil industry. Designed and built with the sole 

purpose of best serving oilfield requirements, Ajax Engines benefit 
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F<: Wiens « He, percent dynamite opens a trench 2640 feet 
ae 3524 long and six feet deep across the bottom of 
sie the lake. 


Ditch Lake-River Crossing Trench 


By PHILIP R. HAMMOND 


THE AUTHOR details the 
work required to open a pipe 
line trench across a lake and 
provide desired cover when con- 
ditions indicate that conven- 
tional dredge or dragline opera- 
tions would be difficult to carry 
on. High explosives, in three 
blasts, open the trench for more 
than a mile, across marsh, lake 
bottom and gravel approach. 
The article is reprinted, with 
the permission of the author 
and editor of the magazine, 
from The Explosives Engineer 
of September, October, 1950. 


Engineer, Explosives Department, Hercules Powder Company 


PIPE LINE river and lake 
crossing involving unusual 
features has recently been 
completed successfully at Lake Butte 
des Morts near Oshkosh, Wisconsin, 
by the contracting firm of G. G. 
Griffis, Inc., for Michigan-Wisconsin 
Pipe Line Company. Engineering and 
inspection service on the project was 
supplied by Ford, Bacon and Davis, 
Incorporated. The lake crossing is 
part of a 197!-mile pipe line laid 
by the Griffis Company from Green 
Bay, Wis., to Milwaukee, to supply 
natural gas to adjacent territory. 
Lake Butte des Morts is part of a 
river system, with a current of three 
miles an hour, which was formerly 
used to float logs down to bull pens a 
short distance below the crossing line. 
The actual width of the lake at the 

crossing line is 3720 feet, but because 

the shores are swampy, it was neces- 
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sary to blast 1300 feet of ditch 
through swamp on the south side and 
800 feet on the north side, making the 
total length blasted 5820 feet. 

In planning the work, residents 
long familiar with the lake were con- 
sulted in the hope of anticipating the 
difficulties to be overcome. However, 
local testimony proved somewhat un- 
reliable. It was generally predicted 
that sunken logs would be encoun- 
tered along the line of the crossing. 
Careful soundings disproved this. It 
was also stated that the lake is nearly 
always calm, especially at night and 
during the first few hours of daylight. 
However, once the work got under 
way, the wind blew continuously until 
the last blast was fired. After that, 
the local weather prophets were justi- 
fied—flat calm prevailed. 

A professional diver of the neigh- 
borhood gave information that could 


not be doubted. He said that during 
the depression, while he was working 
the lake for sunken logs in the vicinity 
of the bull pens, he had found the 
bottom in the channel so soft that he 
was unable to walk on it and was 
forced to crawl and swim. He had to 
feel his way because the water was so 
murky that in his diving gear he 
could see only a few inches. This 
meant that any mistakes made in 
stringing the dynamite cartridges 
would be difficult, if not impossible, 
to correct. 


Equipment and Supplies 


The material assembled to do the 
job consisted of a barge, 60 x 28 feet, 
on which was mounted a steam drag- 
line with a 1!4-cubic yard clamshell 
bucket; 4500 feet of 34-inch steel 
cable; 4600 feet of 34-inch plow steel 
cable; 1 motor launch; 1 outboard 
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LEFT: Upper panel is profile of Lake Butte des Morts based on soundings and illustrating the various types of soils encountered. Lower panel shows 
shot divisions and depth of trench opened by blasting. RIGHT: Floating equipment used to set charges across the lake preparatory to blasting. 


motor boat; 1 deadman (heavy pipe 
to be buried 10 feet underground, 
equipped with sheaves for tightening 
cable); 1 tractor; about 60 navy-sur- 
plus balsa wood life rafts, 4 x 6 feet; 
1000 feet of 34-inch Manila rope; 
10,000 feet of friction tape; 2 rafts, 
12 x 12 feet; 5 punch bars, 1% inches, 
for making holes in swamp; 40,400 
pounds of 60 percent gelatin explo- 
sive, in 5-inch by 25-pound cartridges; 
3900 pounds of ditching dynamite, in 
1 x 8-inch cartridges; and electric 
blasting caps for detonating. 

The contract specified that the pipe 
must be at least 6 feet below the bed 
of the lake. The pipe is 10 inches, in- 
side diameter, with walls % inch 


thick. Enough pipe for the lake cross- 
ing was welded into 210-foot sections 
in parallel rows on the north bank. 
The bottom of the lake is composed 
of varying material. About 1000 feet 
out from the north side, there is a 
man-made rock pile, and between this 
and the shore, the bottom is a hard, 
sticky, black gumbo. There are about 
1600 feet of soft, black gumbo in the 
channel and about 1100 feet of a 
rather hard, gravelly material on the 
south side of the lake. The lake is 
roughly 10 feet deep in the channel, 
and the shores slope from the banks 
to a depth of about 6 feet before 
dropping off to the 10-foot depth. 


The first test blast was made in 


about 6 feet of water on the south 
side of the lake near where the depth 
drops from 6 feet to 10 feet in the 
hard, gravelly bottom, which seemed 
to be the toughest material to move. 
The explosive, in 5-inch by 25-pound 
cartridges, was laid end to end and 
tied to a 34-inch plow steel cable and 
to a line of detonating fuse. This test 
blast, 72 feet long, was fired with 
1000 pounds of explosives. It pro- 
duced a ditch of a depth that met 
job specifications. 

Another test blast was made in the 
swampy material on the ditch line 
approaching the south side of the 
lake. Ditching dynamite was used for 
this. Individual charges of four 134 x 





LEFT: Moving in surplus war material balsa mats for use in forming founda tion for temporary working platforms in marshland section of crossing. 
UPPER CENTER: Showing how working stage was laid above the marsh, allowing charges to be assembled and accurately spotted along line of 
trench, LOWER CENTER: Assembling the explosive before being lowered to muck in the lake bottom. The cylinders of explosive were taped to a 
three-eighth-inch cable and also connected by detonating cord. UPPER RIGHT: Section of the marsh south of the lake before being shot. LOWER 
RIGHT: The south ditch line after the shot with four sticks of 142 x 8 50 percent nitroglycerin on 18-inch centers. The ditch scaled 612 feet. 
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The clean ditch on the north side of the lake carried water enough to insure proper floatation of the pipe into place. 


8-inch cartridges were placed in holes 
42 inches deep, on 18-inch centers, 
and fired by the propagation method. 
This resulted in a ditch 5 feet deep. 
It was decided to use a little heavier 
charge for subsequent blasting in this 
material. 
Preparations for Blasting 

A 34-inch steel cable was made fast 
to a group of trees on the south shore 
of the lake. The cable was then run 
through guides on the barge to the 
opposite shore, and through sheaves 
anchored to the deadman. The slack 
was taken up and the cable was kept 
taut by the tractor. The cable kept 
the barge in a straight line as it was 
moved across the lake by dropping 
the dragline bucket off the northeast 
corner and then swinging the boom 
to the right. This maneuver moved 
the barge about 21 feet. 

A workbench 22 feet long, called 
the powder table, was set up on the 
afterend of the barge. In line with 
this bench and forward of it were two 
racks, one housing a 4600-foot spool 
of 3g-inch plow steel cable, and the 


other housing 1000-foot spools of plas- 
tic-covered detonating cord. The 
cable and the cord were anchored to 
trees on the south bank. The crew 
consisted of 1 dragline operator, 1 
oiler, 9 men on the powder table, 2 
men to guide the powder down a 
chute to the lake bed, 2 men opening 
powder boxes, and | expediter on the 
launch. 

The 5-inch x 25-pound cartridges 
of 60 percent explosive were laid end 
to end on the workbench, 4 inches 
apart. Extra-long tie strings and fric- 
tion tape were used to fasten the car- 
tridges to the cable and the detonat- 
ing cord. An extra loop of the cord 
was tied around every sixteenth car- 
tridge and back to the main cord line. 
When nine cartridges were taped and 
tied, the barge was pulled along the 
cable 21 feet by swinging the drag- 
line boom, and the operation was 
then repeated. 

After progressing about 750 feet, 
the wind became so strong that work 
was stopped until 6 a.m. of the fol- 
lowing day. The rate of advance was 
approximately 400 feet an hour. When 





The welder ties in another section of pipe to that already lying in the access ditch to one side 
of the lake traverse. 
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the barge reached the rock pile on 
the north side of the lake, the grous- 
ers—heavy, pointed timbers located 
at each corner of the barge and slid- 
ing vertically—were dropped, and the 
rocks were clammed out. However, 
because of the size of the rock pile, 
the barge could not proceed farther, 
and the dynamite cartridges were 
hand-strung toward the north shore 
from a 12 x 12-foot raft which was 
fastened to the heavy cable and 
moved by poling. Also, cartridges 
were laid from a similar raft which 
moved out from the shore to meet 
the one from the barge. 


To blast the ditch through the 800 
feet of swamp on the north shore, 
holes 48 inches deep on 15-inch cen- 
ters were loaded with six cartridges 
of 1% x 8-inch 50 percent dynamite. 
This relatively heavy loading was 
used because the material was diffi- 
cult to move and because it was un- 
certain how long the explosives would 
have to remain in the wet muck be- 
fore being fired. The blast was deto- 
nated the next day, producing a satis- 
factory ditch 7 feet deep. 

The ditching crew consisted of 12 
men; 4 on punch bars, 4 loading the 
explosives, and 4 tamping the holes. 
The charges in the line of holes were 
detonated with one electric blasting 
cap fired by a 10-cap blasting machine 
from a sheltered spot about 800 feet 
upwind from the north end of the 
blast. 


Blasting in the Lake Bottom 


The tie-in point (see diagram) was 
about 50 feet inland from the south 
bank of the lake. On that side the 
lake was too shallow for the barge to 
reach the bank. At first it was planned 
to muck the barge ashore and to the 
tie-in point. From there the pipe 
could be pulled across the lake with 
a winch, and the pipe could be han- 
dled for the tie-in with the dragline. 
But mucking with the steam rig was 
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Sights like these above ... pipe lines and stations 
equipped 100% with W-K-M Pipe Line Valves .. . are 
becoming more common every day as operators discover 
the many features of safety, dependability and economy 
provided by exclusive W-K-M design. 

Full opening, with chrome-plated, parallel expanding 
gates that seal on both sides, W-K-M Pipe Line Valves seal 
positively against oil, gas or finished products; open and 
close easily; provide absolute top protection under all con- 
ditions. Available in Series 300, 400, 600, 900 and 1500, 
sizes from 2” through 30” in regular or geared models. 

Check the many fea- 
tures of W-K-M Pipe Line 





W-K--M Company Valves, compare them 





OIL FIELD, PIPE LINE & INDUSTRIAL EQUIPMENT with other valves de- 

HOUSTON, TEXAS, U.S.A signed for similar serv- 

cue ices .. . and we believe 

“e + eee that you too will specify 
W-K-M “all the way”. 
















slow, and it was decided to try another 
method. From the south end of the 
main line of charges, two parallel 
lines of explosives were laid 8 feet 
apart. This was about 100 feet out 
from the south shore. Cartridges of 
60 percent explosive, 5 inches x 25 
pounds, were spaced 4 inches apart, 
end to end. 

By that time the wind was blowing 
so hard that it was necessary to again 
postpone the work. The barge was in 
shallow water, directly over the line 
of explosives with all the grousers 
dropped, and held in place also by 
the clam bucket and the guide cable. 
It was feared that the edge of the 


Gas Tax Reimbursement 

® CONTINUED FROM PAGE 236 
the factor, 100 percent, to simplify the 
analysis which follows. Thus 

Vs 

w=. 
In order to fix the range of variation 
between formulas (2) and (3), the 
maximum percentage of difference 
must be determined. This is done by 
an elementary technique of differ- 
ential calculus, of which the first step 
is to differentiate w with respect to x, 
equate the derivative to zero, and 
solve for x. 


dw sd \ )= 
— s—( V2 le 


dv: dv: 
an a” a a 
Q. 
V2 
dv; dv: 


Wi dx Vs dx 


After making the substitutions, 


1 x 
= J ,* «3S =) ee’ 
dv; __! ~ and u . 
dx (1 —x)?’ dx 1 0572 


we have 


(1 x) (1 1057; 


ho 


TABLE 1 
Variations in Formula Results 


Part of Gas Tax | | x x 
For Which Seller 





IsReimbursed | x | I—x 1 — .0572 
14 of New... _..| 0026 | .0026068 0027577 
34 of New ..| .0039 0039153 0041366 
All New | .0052 | .0052272 0055155 
Vo of All 0286 0294420 0303352 
3% of New Plus % of 
Old 0299 0308216 .0317140 
All 0572 0606703 .0606703 
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barge, which was moved up and 
down to some extent by the waves, 
might cut the line of explosives and 
the plastic-covered detonating cord. 
These fears proved to be well- 
founded. When the blast was fired 
from the north end of the line, the 
explosives detonated only as far as 
the point where the barge had been 
anchored. The remaining section was 
detonated from the south side of the 
lake, and the short distance between 
the ends of the two ditches on the 
lake bottom was easily mucked out 
with the dragline. Soundings showed 
that the ditch was exactly what the 
specifications called for. 


1 0572 + x 


(1 —x)? (1 — 0572) 2 


Multiplying through by —(1—vx)? 
(1—.0572), and simplifying, we have 


2x — .0572 = 0 
x = .0286. 


To be sure that .0286 is the value of 
x which gives a maximum percentage 
of difference, test the derivative for 
values of x slightly below and above 
x == .0286. If the derivative is in turn 
positive, zero, and negative, there is 
a maximum. By actual substitution of 
.02, .0286, and .03 for x in the deriva- 
tive 

“ we get + .018, 0, and — .003, 
respectively. Therefore, the maximum 
percentage of difference in the two 
formulas occurs in this case where the 
basic reimbursement rate is half the 
tax. The percentage of difference for 
x == .0286 is .0868 percent. The max- 
imum discrepancy between formulas 

2) and (3) with respect to total 
value is somewhat less than 1/10 of 
1 percent. 

Table 2 indicates the total value 
per dollar basic value based on for- 
mulas (2) and (3) and the percent- 
age of difference. 

If part of the basic value is exempt 
from tax reimbursement as in the 
case of state ownership of royalty, the 
formulas derived above should be 
adapted to the special situation. Sup- 
pose a contract stipulating reimburse- 
ment of half the tax covers purchase 
of gas produced on a lease in which 
the state owns a one-eighth royalty 
interest. Formula (2) still applies if 
a new value of x is substituted. Call 
it x’, which is 7% of x. 


. 7/8 of .0286 025025. 
ae — 025025 _ en 
Y¥=7;_y 974975 .0256673. 


To derive this corrected formula, sim- 
ply write down in algebraic form 





The double row of explosives from 
the south shore produced a ditch 32 
feet wide and 6 feet deep, which made 
it possible for the barge to reach the 
bank without mucking. 

On the next day, the 1300 feet of 
ditch through the swamp, up to the 
tie-in point, was blasted. Each hole 
was loaded with four cartridges of 
ditching dynamite, 1% x 8-inches, on 
18-inch centers, at a depth of 42 
inches. The blast produced a fine, 
clean ditch having a depth of 61% feet. 

All was now clear for the pipe to 
be hauled across from the north side 
of the lake, to be tied onto the pipe 
on the south side. 


what reimbursement is due per dollar 
basic value under the procedure of 


formula (2). We have 
(1 -- y) | 


1 


where the second term in the bracket 
indicates the subtraction of the tax 
exempt state royalty before applying 
tax reimbursement. Simplifying the 
bracket we have 


, 
deol (1+ y) 
Whence 
= 
x 
y= 8 
; 7 
1 “3 * 
Replacing —— x by x’, we have 
I Py y 
woe x’ = 
: x 


The adaptation of formula (3) for 
the case where 1 royalty is tax ex- 
empt is 


(0572) 
8 

and its derivation is similar to that 
of the original version of formula (3). 

This problem has occurred in other 
states where gas production tax is 
based on value, particularly in Mis- 
sissippi. 


TABLE 2 
Total Values and Percentage of Difference 


i 4 x V3 
Vo = - |Vg=]+ 1 } .100% 
x 1—x 1 — 0572; \ Ve 





0026 | 1.0026068 1.0027577 151% 
0039 | 1.0039153 | 1.0041366 .0220% 
0052 | 1.0052272 1.0055155 | .0287% 
0286 | 1.0294420 | 1.0303352 | C848% 
0299 | 1.0308216 |  1.0317140 0866% 
0572 | 1.0606703 | 1.0606703 | 0% 
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Garytes in Continuous Weighting 
Of River-Crossing Pipe 


SE of large diameter gas lines 
U has introduced a size factor into 
the engineering problems involved in 
designing a line which must be laid 
below water level in swamp, river- 
bed, or intermittently flooded areas. 
The buoyancy factor then becomes 
such that design of a line requires 
either the use of pipe of extreme 
thickness (which not only is unwieldy, 
but also most expensive ‘9 weld and 
bend—-not to mention the initial cost 
of procuring such pipe), or, as alter- 
native, pipe which is designed to 
afford the thickness considered ade- 
quate for pressure and corrosion haz- 
ards must be heavily coated through- 
out or equipped with river clamps at 
frequent intervals. 

The trunk gas lines designed to 
carry gas from the Southwest to the 
Midwest and East traverse many 


rivers, some of them, such as the 


srazos in Texas, being subject to ex- 
treme variations in both current and 
volume between flood stage and nor- 
mal summer flow. Where this stream 
is not crossed overhead the line must 
be buried far enough below the sur- 
face to be protected against scou 








CONTINUOUS WEIGHTING 
of large diameter gas lines for 
underwater river crossings, 
through the use of barytes or 
other heavy material in the ag- 
gregate used for the coating, re- 
duces the over-all diameter of 
the line. The coating, flexible 
enough to follow river-bed con- 
tours, also serves to protect anti- 
corrosion wrappings from laying 
and current damage. 








and possible channel change, and 
weighted until it not only possesses 
the desired negative buoyancy factor 
in water, but also in a fluid or semi- 
fluid bed of quicksand. 

Engineers of the Trunkline Gas 
Supply Company, when planning the 
line in Texas, decided in favor of the 
underwater type of crossing the 
Brazos and some other streams on 
their line, specifying 24-inch pipe with 
a one-half-inch wall, on which, at the 
option of the general contractor on 
the river crossing, joints were to be 
welded into doubles of 80 feet before 


being further processed. Each weld 
is protected with a weld clamp, also 
welded into place before the weight 
material is added. 

Following the joining operation of 
the previously coated and wrapped 
singles, the weld is hand-wrapped and 
the section “jeeped” to determine any 
holidays. The pipe is then moved to 
the coating area where weight is 
added. This operation is being carried 
out by Flanders Construction Com- 
pany, Houston, at a site immediately 
adjacent to the west bank of the 
crossing. 


Methods of Coating 


To obtain the desired concentration 
in weight at maximum economy with 
a minimum enlargement of the diam- 
eter of the line, the engineers chose to 
use a mix of barytes, sand and ce- 
ment, in the proportions of 2:2:1. 
This mix takes advantage of the high 
unit weight of barytes—194 pounds 
to the cubic foot against an average 
of 97 for the sand—to obtain the de- 
sired weight increase on the pipe with 
a coating which is built up to a mini- 
mum thickness of 21% inches over the 





LEFT: General view of coating setup, with doubles already coated in foreground, where they are being wet down as part of curing operation. In the 
background the crew is applying steel reinforcement and wire mesh preparatory to applying the coat. RIGHT: The reinforced pipe is sprayed with 
the mix and water under controlled pressure until the coating is built up to specified thickness on one side, and then the pipe is rotated through 
180 degrees on its skids so that the coating can be completed. 
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LEFT: Mixing the weighting material is automatic. This divided hopper feeds sand and weighting material (barytes) into a trough where cement 
is added. Thence the material travels via elevator to overhead storage, and is fed by gravity into charging hopper of the “gun” where air pressure 
is applied to force the dry mix to the nozzle at the coating site. RIGHT: The accurately proportioned sand, barytes and cement are mixed in this 
trough and gradually fed into the hopper of the elevator at the right, where the mix is hoisted to the storage bin. Used barytes is shown in foreground, 


asbestos wrapping covering the pipe 
line enamei. 

The welded doubles are aligned on 
three skids, one under each bare area 
at the ends for ultimate welding into 
the continuous line, the third at the 
point where the weld shield makes 
additional thickness at the center of 
the span. 

Steel reinforcing rods, circular in 
section, are wired in place along the 
pipe, and at specified intervals are 
wired rings or loops of the same ma- 
terial. Over these a special heavy 
galvanized mesh wire is placed, also 
being wired to the steel reinforcing 
rods to hold the entire skeleton in 
place for the added coating. This 
coating specification was in accord 
with the Trunkline requirements, al- 
though coatings have been applied 
with only 2x2 mesh in 10 or 12 gauge. 

Proportioning of the mix is entirely 
automatic. One side of the hopper of 
the proportioner carries sand, the 
other barytes. The latter is ground 
and sized to approximately that of 
the sand, and both are screened to 
avoid possible clogging of the orifices 
in the measuring device. Just ahead 
of the divided hopper is a third, to 
measure and add cement. The three 
materials then fall into a trough in 
which paddles alternately work them 
ahead and back, the angles of the 
paddles being so set that the material 
works slowly forward to the outer end 
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of the trough, where it falls into the 
buckets of an elevator. 

The elevator stores the mix in a bin, 
which, in turn, feeds into the charging 
chamber of the “gun” from which the 
mix is forced, under compressed air 
pressure, through the supply hose. At 
the nozzle water is added to the dry 
mix and under the guidance of the 
nozzleman, a coating is built up in 
carefully regulated stages until the 
desired thickness is attained. 

The upper half of the pipe is coated 
first, and the double then rolled over 
on the skids to bring uppermost the 
uncoated portion so that the nozzle- 
man can cover it. Under the impact 
of the stream a complete bond is at- 
tained between the two sections of 
the coating and the pipe and reinforc- 
ing materials are enclosed in a shell 
which is allowed to harden under 
conditions of controlled moisture un- 
til the cure is complete. 

As the curing is completed, the 
coated sections of pipe are moved to 
storage skids pending the final weld- 
ing operation. The joints are lifted by 
two sideboom crawler-type tractors, 
slings being applied only on the bare 
areas left for the final welding. When 
so lifted, the sag in a section some 80 
or more feet in length amounts to less 
than one foot—and there is no spall- 
ing or fracturing of the coating under 
the bending thus sustained. 

The crossing will be completed by 


a combination of stovepiping and 
shoving, all the work being done from 
one bank of the stream. The joints 
which are left bare when the doubled 
mill sections are welded into the line 
are coated with the same mix as ap- 
plied by the gun through a combina- 
tion of mold or form and hand plas- 
tering. 

The entire operation will total ap- 
proximately 2800 feet of line between 
tie-in headers, and will require pre- 
formed or bent joints only where 
these headers are tied in, the banks 
having been graded to give uniform 
slopes of approach and thus to allow 
the pipe to conform to the gradual 
crossing arc without stressing the 
pipe or coating. 

Use of barytes in the mix gives the 
pipe line coating the desired weight 
addition in relatively small bulk. The 
material is inactive chemically, and 
does not form products which will 
affect either the steel of the reinforc- 
ing or the coal-tar of the pipe corro- 
sion protection. 

The preparation of pipe for the 
Brazos River crossing, where the 
photographs illustrating this article 
were secured, is similar to that on 
earlier uses of barytes as weighting 
material, the Trunkline utilizing this 
method of loading its line for passing 
beneath the waters of the Ohio and 
the Colorado rivers. 
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FIRSTS by A.O.SMITH @ Welded line pipe © Internal expanded pipe @ Light wall 
large diameter pipe @ World's largest producer of large diameter welded steel line pipe 


“Straight as a die” can be taken literally when oil 
men discuss A. O. Smith Line Pipe. That’s because 
A.O. Smith’s internal expanding process stresses the 
pipe beyond its yield point—and when pipe is 
stressed beyond its yield point by uniform internal 
expansion it automatically comes out round, straight, 
and consistently of the right diameter. 


Uniformly round, straight pipe eliminates time- 





consuming “line-up” operations in the field and 
makes possible consistent “stringer bead” welds. 


In addition, the A.O. Smith expanding process 
produces pipe of high yield strength permitting 
higher operating pressures without the use of alloy 
steels and their accompanying special welding 
practices. No wonder the first names in pipelines 
depend on the first name in line pipe! 


A. O. Smith Line Pipe is available in a complete range of sizes and wall thicknesses, from 8°/e in. to 36 in. in diameter. 
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DEPENDABILITY through RESEARCH and ENGINEERING 
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Sampling and ptualyzing Units 


Check Combustible Concentrations 


ORMATION of an explosive 
or combustible mixture around 
pumps handling gasoline or 

other highly volatile products poses a 
problem in pipe line design which is 
usually met by segregating the pumps 
in a separate room, and by carrying 
the drive shaft from the prime mover 
through a fire wall in which packing 
glands complete the seal around the 
shaft. Further protection is also 
usually provided by maintaining a 
pressure slightly above atmospheric in 
the station office and power compart- 
ments, so that any pressure leakage is 
into the pump room, whence the 
surplus is vented to the outside air 
and dissipated in concentrations too 
low to support combustion. 
Development of the totally enclosed 
electric motor-centrifugal pump unit 
for unattended stations’ also is a step 
toward total suppression of leakage 
into station air and consequent forma- 
tion of dangerous mixtures. In this 
setup the motor is immersed in a light 
(transformer type) oil, which is circu- 











PRODUCTS LINE stations are 
being protected by special equip- 
ment which, attached to pump 
seal chambers, provide indica- 
tion of hazard and automati- 
cally shut down the pump be- 
fore explosive conditions can be 
attained. Development of such 
equipment allows engine and 
pump to be set in a single room, 
and still further advances the 
eventual attainment of a com- 
pletely automatic and protected 
diesel-powered station for lines 
handling highly volatile liquids. 








lated at pressures higher than those 
set up within the line pump, and any 
leakage through the gland, seal or 
labyrinth is into the products pump, 


and not into the motor. 


Air-Sampling Units 


Many pipe line stations, however, 
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operate with diesel or other internal 
combustion power, and considerable 
expense is usually incurred in install- 
ing the engines and pumps in com- 
partments which are, insofar as pos- 
sible, independently sealed off from 
each other and thus any combustible 
gas formed by pump leakage could 
not reach the engine and thus possibly 
set off a disastrous explosion. 
Recognizing the disadvantages of 
the separation wall system, Shell Oil 
Company’s North Products Line, be- 
tween Wood River, IIl., and East Chi- 
cago, Ind., has been for two years 
experimentally using an adaptation 
of equipment originally developed to 
determine the presence of combustible 
mixtures in coal mines. These modi- 
fied continuous air-sampling and 
analyzing instruments are installed in 
the five diesel-powered stations on 
this line, enabling the entire pump 
and power unit to be enclosed in a 
single room, resulting in substantial 
savings of space and _ construction 


LEFT: Six-stage centrifugal pump in the foreground is driven by a diesel engine, controlled primarily by suction and discharge pressures, through a 
variable speed reducer. The pump is equipped with double mechanical seals and air from the vicinity of the seals is drawn constantly through copper 
tubing to a combustible gas analyzer and alarm system. The analyzer is flush mounted on the main instrument panel at the left. RIGHT: Closeup 
of pump shows air sampling intakes at the mechanical seals at each end of the pump where vapor is most likely to escape. The intake pipes join 
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and are run to the analyzing instrument. 
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THIS NEW AUTHORITATIVE FELD MANUAL POINTS THE WAY TO 


BETTER PIPE PROTECTIO 





THE BARRETT DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


*Reg. U. S. Pat. Off. 
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Even the finest enamel affords no protec- 
tion untilitis properly applied to the pipe. 

The new Barrett Field Manual covers 
all phases of the application of Barrett* 
Enamels from cleaning to back-filling. 
Specific information is given relative to 
precoating at plants and yards and re- 
conditioning processes—with quantity 
requirements. Many excellent illustra- 
tions of modern coating equipment are 
included. 


The best protection will result when 
Barrett Coal-Tar Enamels are used and 
applied in accordance with Barrett Field 
Manual instructions and with the help 
of Barrett Servicemen. Together, these 
services insure Barrett customers cor- 
rosion-proof pipe lines. 

A Barrett Field Manual will be sent to 
pipe line personnel, corrosion engineers 
and others, free. Write for it on your 
business letterhead. 
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costs and greater convenience in op- 
erating and maintenance. 

The line normally carries up to 17 
different products, ranging from pro- 
pane to aviation gasoline, batches be- 
ing slugged through the 250-mile line 
under close control. On occasion as 
many as 23 different products have 
been in transit in the eight-inch line, 
which has a nominal capacity of 
33,000 barrels per day. Among the 
products carried are propane, butane, 
alkylates, aviation gasolines, naphthas, 
mineral spirits, premium and other 
grades of gasoline, kerosine and fuel 


oils. 


Analyzing Apparatus 


The analyzing apparatus is mounted 
flush in the main instrument panel in 
the pump rooms. A three-eighths-inch 
copper tube carries air samples from 
the space around the double mechani- 
cal seals of the pump to the instru- 
ment, about 25 feet away. A turbo- 
compressor with an explosion-proof 
motor is used to draw the air samples 
from the pump casing and deliver 
them to the analyzer. 

Air samples are passed over one of 
two heated, sensitized platinum fila- 
ments which form a part of a balanced 
electrical circuit in the instrument. 
One filament is sealed in a cell con- 
taining uncontaminated air, while the 
other is exposed to the air sample. 
Any combustibles present in the sam- 
ple are burned on contact with the 
hot platinum wire, thus increasing its 











| World Oil Appoints Pipe Line Editor 


i 


Donald M. 


interest to pipe line men. 





Houston office. 





temperature and its electrical resist- 
ance. This increased resistance un- 
balances the electric bridge circuit in 
proportion to the concentration of 
combustibles in the sample, deflecting 
an indicating contact-making meter 
designed to energize an alarm signal 
circuit when the concentration ex- 


The explosion-proof combustible gas analyzer energizes a relay to shut down the pumping station 

if vapors reach 60 percent of their lower explosive limit around pump seals. This safeguard, 

together with other controls on pressures, bearing temperatures, etc., enable almost completely 
automatic station operation. 
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Former TGT Engineer Joins Staff 


Taylor, formerly with the Engi- 
neering department of Tennessee Gas Trans- 
mission Company, this month takes up duties 
as editor of Wortp Ot’s Pipe Line Section. 

Taylor, a graduate of Hardin-Simmons Uni- 
versity and Stanford University, brings a back- 
ground of experience in all phases of pipe line 
activity to his new job of selecting topics of 


He started in the pipe line business with 
United Gas Corporation on a map and inven- 
tory crew. For three years he was with E. B. 
Badger & Sons Company as construction en- 
gineer. During his four years with Tennessee 
Gas Transmimssion Company, he supervised construction of several 
compressor station projects, pushed tools on a company-owned rig, and 
more recently has been doing mechanical design work in the company’s 





A Navy veteran, he served as a loading officer during World War II, 
stationed in San Francisco, Guam, Saipan. 


ceeds a predetermined setting. 

Energizing the gas alarm signal cir- 
cuit operates a relay in the running 
circuit which shuts down the station 
completely. The combustible gas 
analyzer is calibrated to trip the 
alarm when the vapor concentration 
reaches 60 percent of the lower ex- 
plosive limits. In addition to shutting 
down the station, the combustible gas 
alarm system also flashes on the main 
instrument panel a red signal light 
which indicates the presence of vapor 
concentrations. 


Pressure Warning 


Although the operator may not be 
present when the system flashes an 
alarm, the drop in inlet pressure at 
the next station on the line caused by 
the pump shutdown calls attention to 
the change. The operator at the 
trouble spot then checks and notifies 
the maintenance crew if the condi- 
tion can not be quickly corrected 
locally. 

Since the original installation of 
the air-sampling and analyzing in- 
struments, there have been about a 
dozen alarms in which stations were 
shut down due to vapor leaks around 
the pump seals. Once each month, 
as a test of the system, the station 
operator holds a gasoline-soaked rag 
near the analyzer intake. 

REFERENCE 
1 Hedlin, J. P., ‘‘Design of Unattended Booster 
a." World Oil, Vol. 132, No. 1 (January) 
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Projects Announced and Contracts 
Awarded 


Products Lines 


Bell Oil & Gas Company plans to build a 
150-mile, six-inch line from Ardmore to 
Drumright, Okla., starting late in 1951. 

Department of Antioquia has awarded a 
contract to Carolina Constructors of 
Texas, Inc., Houston, for the construc- 
tion of a 111-mile, six-inch line from 
Puerto Berrio to Medellin, Colombia. 

Department of Antioquia plans a 90-mile, 
six-inch line from Puerto Berrio to La 
Dorada, Colombia. 

Gulf Oil Corporation will build 76 miles 
of eight-inch and 32 miles of six-inch 
from its new ethylene manufacturing 
plant at Port Arthur, Texas, to Gulf 
Coast chemical plants. 

Ozark Pipe Line System expects to build 
this year 100 miles of ten-inch from 
Eldorado, Ark., to the Mississippi River. 

Pure Transportation Company plans a 
100-mile, six-inch line from Heath to 
Dayton, Ohio. 


Natural Gas Lines 

Algonquin Gas Transmission Company has 
been authorized by FPC to build 150 
miles of 26-inch from Texas Eastern 
Transmission Corporation’s facilities at 
Lambertville, N. J., to Hartford, Conn., 
104 miles of 24-inch from Hartford to 
Boston, and 279 miles of laterals to 
serve New England. 

Carolina Natural Gas Corporation has 
filed a fourth amended application with 
FPC for authority to build 185 miles 
in four laterals from Transcontinental 
Gas Pipe Line Corporation’s line to 
distribute gas to Carolina’s markets. 

Kansas-Nebraska Natural Gas Company, 
Inc., was authorized to construct 54 
miles of four-inch, 109 miles of six-inch, 
54 miles of eight-inch, and 5 miles of 
ten-inch to serve 37 Nebraska commu- 
nities. Also included in the project are 
three new compressor stations and 203 
miles of small pipe lines. 

Lake Shore Pipe Line Company has been 
granted authority to build a 45-mile, ten- 
inch line from Tennessee Gas Transmis- 
sion Company’s line near Meadville, 
Penn., to Ashtabula, Ohio. At the same 
time FPC denied the applications of 
Erie Gas Service Company, Inc., and 


Grand River Gas Transmission Com- 
pany to serve the northeastern Ohio 
market. 


Montana-Dakota Utilities Company ap- 
plied to FPC for permission to build 
an 11-mile, four-inch line from its sys- 
tem to the Rapid City, S. D., air base. 

National Utilities Company applied for 
authority to build 65 miles of line from 
Panhandle Eastern Pipe Line Company’s 
system near Marshall via Coldwater and 
Hilladale to Sturgis, Mich.; a five-mile 
lateral from Hillsdale to Jonesville, and 
a seven-mile line from the Marshall- 
Coldwater section to Union City. 

New York State Natural Gas Corporation 


April, 1951 » WORLD OIL 


By SYLVIA LILLIE, World Oil Staff 


asked FPC permission to lay a 39-mile 
line between its compressor station in 
Potter County, Penn., and the boundary 
between Livingston and Monroe coun- 
ties, N. Y. Company wants to build 23 
miles to Angelica, N. Y., in 1951, and 
the remainder during 1952 and 1953. 

Northern Natural Gas Company has ap- 
plication before FPC for authority to 
build 222 miles of line in Texas, Okla- 
homa, Kansas, Nebraska, and Minnesota 
and to make compressor additions total- 
ing 84,000 horsepower in Texas, Kan- 
sas, Nebraska, and Iowa. 

Northwestern Utilities, Ltd., plans to build 
a 35-mile, 16-inch loop on its line from 
the Viking-Kinsella field to Edmonton, 
Alberta. 

Oklahoma Natural Gas Company plans 45 
miles of gathering line in Ringwood 
field, Okla., and 28 miles of 12-inch 
from the gasoline plant in the field to 
Oklahoma Natural’s system near Enid. 

Pennsylvania Gas Company applied to 
FPC for authority to lay 52 miles of 
12-inch parallel to existing lines be- 
tween its mixing plant in Warren and 
another mixing plant in Erie, Penn. 

South Atlantic Pipe-Lines, Inc., applied 
for permission to build a 254-mile line 
froin the Jacksonville area to St. Peters- 
burg, Fla. Included in the plans are 50 
miles of laterals and a compressor sta- 
tion. 

Southwestern Virginia Gas Transmission 
Company asked permission to build a 
17-mile line connecting its facilities in 
Martinsville, Va., to Transcontinental’s 
system. 

Texas Eastern Transmission Corporation 
has FPC approval of its project to build 
791 miles of 30-inch from Kosciusko, 
Miss., to its system at Connellsville, 
Penn. Project includes the construction 
of 13 compressor stations with a total 
of 96,400 hp. Texas Eastern’s capacity 
will be increased to 1216 Mmef; 260 
Mmcef per day will go to Algonquin 
Gas Transmission Company at Lambert- 
ville, N. J. 

Town of Fairfield, IIl., is seeking FPC per- 
mission to build a 12-mile connection be- 
tween its facilities and Panhandle East- 
ern’s system. 

Transcontinental Gas Pipe Line Corpora- 
tion has been given final authorization 
to construct eight miles of ten-inch and 
eight miles of 30-inch from its main line 
in Bergen County to Paterson, N. J. 
Temporary authorization to build was 
granted in October, and the line is un- 
der construction by the Oklahoma Con- 
tracting Corporation, Dallas. 

United Gas Pipe Line Company has been 
authorized to build 1005 miles of new 
pipe line including: 451 miles of 30- 
inch, 6 miles of 26-inch, 53 miles of 
24-inch from Agua Dulce field, Texas, 
to the Monroe, La., area; 212 miles of 
30-inch, 13 miles of 26-inch, 4 miles of 
24-inch, 16 miles of 20-inch from The 
Pure Oil Company’s platform off the 
Louisiana coast to United’s Jackson, 
Miss., station; 215 miles connecting the 


proposed 30-inch line with various pro- 
ducing areas and extending to Kosci- 
usko, Miss., where it will deliver gas to 
Texas Eastern; 24 miles of 8-, 12-, and 
16-inch connecting various fields in 
southern Louisiana with the above fa- 
cilities. The building of these lines would 
initially increase United’s capacity by 
850 Mmef. Contracts for various phases 
of the engineering and construction have 
been let to Brown & Root, Houston, 
and Gulf-Southern Contractors, Fort 
Worth. 

United Gas Pipe Line Company applied 
to FPC for permission to build 39 miles 
of 16-inch loop line paralleling its Pen- 
sacola lateral from a point in Baldwin 
County, Ala., to a point in Escambia 
County, Fla.; a six-mile lateral in Es- 
cambia County: and a five-mile lateral 
to Saufley Field. 

United Gas Pipe Line Company has been 
authorized to build 12 miles of 14-inch 
from The Pure Oil Company’s platform 
in the Gulf of Mexico southwesterly to 
a platform operated by Magnolia Pe- 
troleum Company, Continental Oil 
Company, and Newmont Oil Company. 
FPC denied without prejudice the por- 
tion of the application which sought to 
build 14 miles of ten-inch from this 
platform to another platform operated 
by Magnolia, Continental, and New- 
mont, on the basis that proved reserves 
in Magnolia’s offshore wells are not yet 
large enough to warrant its construc- 
tion. 


Projects Starting 


Crude Oil Lines 

Compania de Petroleo Ganso Azul is build- 
ing 48 miles of four-inch from the 
Ganso Azul field to Pucallpa, Peru, on 
the upper Ucayali River. 

Warren Petroleum Company started in 
February 12 miles of six-inch in the 
vicinity of Houston. Barry Construction 
Company, Houston, is the contractor. 


Natural Gas Lines 


Carthage Natural Gas District of Missis- 
sippi started in March 16 miles of four- 
inch from Southern Natural Gas Com- 
pany’s system in Mississippi to Carthage, 
Miss. Hyde Construction Company, 
Jackson, Miss., is the contractor. 

Northeastern Gas Transmission Company 
has awarded contract to Oklahoma 
Contracting Corporation, Dallas, for 144 
miles of 24-inch between the New York- 
Massachusetts line near Pittsfield, Mass., 
and Boston. FPC has not yet approved 
the substitution of 24-inch pipe for the 
20-inch authorized for this stretch. 

Oklahoma Natural Gas Company will 
start work April 1 on 40 miles of 16- 
inch from the compressor station at 
Farwell, Grady County, to Skelly Oil 
Company’s plant at Velma, Okla. Tro- 
jan Construction Company, Oklahoma 
City, has the contract. 

Petroleos Mexicanos is building a 145- 
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mile, 12-inch line from Reynosa to 
Monterrey, paralleling existing lines. 

Phillips Petroleum Company started in 
February 165 miles of 3- through 12- 
inch gathering lines in Sherman County, 
Texas. Vaughn & Taylor Construction 
Company, Wichita Falls, Texas, is the 
contractor. 

Southern Union Gas Company started in 
February 10 miles of 12-inch loop on its 
Albuquerque main line. When this is 
completed Southern Union will build 
a six-mile, 12-inch loop on the Kutz 
Canyon end of the line. Delmer M. 
Spafford, Farmington, N. M., is con- 
tractor for both loops. 

Superior Oil Company is building 22 miles 
of 6-, 8-, and 10-inch line between 
Eagle Lake and Columbus, Texas. W. 
L. Golightly, Inc., Houston, started in 
February. 

Tennessee Gas Transmission Company will 
start in May 31 miles of 24-inch from 
the Hudson River south of Albany to 
the Massachusetts-New York state line. 
Oklahoma Contracting Corporation, 
Dallas, is the contractor. 

Tennessee Gas Transmission Company 
started in March 65 miles of 26- and 
30-inch loops near Falfurrias and Vic- 
toria, Texas. Oklahoma Contracting 
Corporation is the contractor. 

The Texas Company started in February 
ten miles of ten-inch and six miles of 
two- through six-inch gathering  sys- 
tem in connection with the building of 
a gasoline plant at Davenport, Okla 
C. P. Carter Construction Company, 
Duncan, Okla., is the contractor. 

Union Gas Company is building ten miles 
of six- and eight-inch between Dover 
and Chatham, Ontario, Canada. Shaw 





“Down-Time” for repair or service eats up profits on 
Pipeline jobs. That’s one big reason why pipeliners 
around the world have standardized on dependable 
CLEVELANDS. Owner records prove these sturdy ma- 
chines need a remarkable minimum of maintenance. 
CLEVELANDS famous ruggedness comes from advanced 
engineering rather than useless beef and dead weight. 
Precision quality construction from special alloy steels 


CLEVELAND TRENCHERS 
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Construction Company, Sarnia, Onta- 
rio, is the contractor. 

United Gas Pipe Line Corporation is build- 
ing a 50-mile, 20-inch line between 
Needville and Freeport, Texas. Texas- 
Louisiana Contractors, Fort Worth, 
started in March. 


Projects Completed 


Crude Oil Lines 

Basrah Petroleum Company completed a 
72-mile, 12-inch line from Zubair to 
Fao, Iraq. 

Humble Pipe Line Company completed in 
March nine miles of eight-inch from 
the Pewitt Ranch field in Titus County, 
Texas, to Humble Oil & Refining Com- 
pany’s line out of the Talco field. 

Service Pipe Line Company completed in 
March 23 miles of four- and six-inch 
between Wellman, Texas, and Magnolia 
Petroleum Company’s system. McVean 
and Barlow was the contractor. 


Products Lines 


Humble Oil & Refining Company com- 
pleted in March 19 miles of four-inch 
between its New London gasoline plant 
in Rusk County and Texas Eastman 
Company’s chemical plant in Harrison 
County. 

Petroleos Mexicanos completed in March 
155 miles of ten-inch from Minatitlan 
Refinery across the Isthmus of Tehuan- 
tepec to Salina Cruz, Mexico. Pemex 
crews built 47 miles; the remainder was 
laid by Gonzalez Ballesteros, S. A., and 
Compania Constructora el Aquila, S. A 

Phillips Petroleum Company built eight 
miles of eight-inch between Spearman 


A a” 
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and Darrouzett, Texas. Vaughn & Tay- 
lor Construction Company, Inc., Wich- 
ita Falls, completed in March. 


Natural Gas Lines 

Arkansas Power & Light Company com- 
pleted in March a 30-mile, 12-inch line 
from Forest City to Helena, Ark. Tulsa 
Construction Company, Tulsa, was the 
contractor. 

Cities Service Gas Company completed in 
March 40 miles of four- through ten- 
inch in the vicinity of Liberal, Kansas. 
Knupp Construction Company, Inc., 
Great Bend, Kansas, was the contractor. 

Citizen’s Gas & Coke Utilities Company 


completed 26 miles of 16-inch from 
Panhandle Eastern’s main line near 
Zionsville, Ind., to Indianapolis. Wil- 


liams Bros. Construction Company, 
Tulsa, was the contractor. 

DeSoto Natural Gas District of Mississippi 
completed in March 24 miles of four- 
inch from Texas Gas Transmission sys- 
tem at the Mississippi-Tennessee state 
line to Goldwater, Miss. The line will 
serve the towns of Hernando, Horn 
Lake, Nesbitt, and Coldwater. Hyde 
Construction Company, Jackson, Miss., 
was the contractor. 

Phillips Petroleum Company completed in 
March 14 miles of 24-inch in Sherman 
County, Texas, and Oklahoma. Arey- 
Phillips Construction Company, Hooker, 
Okla., was the contractor. 

Southern Natural Gas Company 
pleted 121 miles of 16-inch from Mitch- 
ell Village, Ala., to Bolingbroke, Ga. 
Associated Pipe Line Contractors, Inc., 
Houston, finished in March. 


com- 


ORK-TIME 


gives you a wide margin of safety on the roughest 
digging you can find. Power a-plenty is delivered 
through husky transmission units kept always in proper 
alignment by the special CLEVELAND frame and boom. 
Unit-type construction simplifies and speeds field repairs. 
See your CLEVELAND distributor today for the full story. 


THE CLEVELAND TRENCHER COMPANY 
@ 20100 ST. CLAIR AVENUE e 


CLEVELAND 17, OHIO 
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Wall of this 30-inch Republic Ex- 


panded Elec 


is .335" thick at every point. Mini- 


mum yield 





tric Fusion Welded Pipe 


strength is 52,000 psi. 





WELDING NATURAL GAS PRODUCERS TO NEW MARKETS... 


... is the job of Republic Expanded Electric 
Fusion Welded Line Pipe, product of the 
newest Republic pipe mill. In operation since 
mid-1948, this new Gadsden mill is 100% 
devoted to production of high pressure line 
pipe in large diameters. It brings Republic’s 
range of sizes up through 30-inch O.D. 


Pipe 24-inches and larger is electric fusion 
welded inside and out by the submerged 
arc method. It is hydraulically expanded to 
uniform size, roundness, straightness and 
circumference. Hydraulic expansion also 
increases its yield strength for safe handling 
of high pressures. 


Thealways-constant circumference of Republic 





expanded electric fusion welded pipe helps 
hold field welding costs down. Joints are lined 
up accurately and quickly. The entire cir- 
cumference can be welded at top speed. Uni- 
form wall thickness provides an even distri- 
bution of metal ... further helps speed field 
welding of circumferential joints. 


In tapping new markets for natural gas 
producers ... in safely delivering vital fuel 
to industrial and domestic users . . . Republic 
Line Pipe is continuing to prove its complete 
dependability. Write us for full information. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


Fm 


REPUBLIC 


Other Republic Products include Casing and Tubing — Carbon, Alloy and Stainless Steels — Studs, Bolts and Nuts—Heat Exchanger Tubes 
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$10 is paid for each illustrated acceptable contribution, 
Mall to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


How to—Construct Chutes for Handling Concrete 


When pouring con- 
crete foundations 
for compressor build- 
ings that are relatively 
long, it is sometimes 
necessary to move the 
concrete mixing and 
pouring equipment. 
This is expensive and 
time consuming. One 
way of overcoming 
this difficulty is to in- 
stall a concrete hoist 
of commercial design 
in conjunction with 
wooden chutes. In- 
stead of moving the 
hoisting and mixing 
equipment, it was 
found that easily con- 
structed light wooden 
chutes, which can be readily moved from 
place to place, could be used to move 
concrete as far as 200 feet from the hoist. 

Since most hoists are not over 30 feet 


high, depositing concrete 200 feet away re- 





quires some labor to push the mixture 
along. However, the number of men re- 
quired can be kept to a minimum by erect- 
ing wooden chutes similar to those shown. 


Wooden bents hold the steel chute in place 


at the hoist. It may be noted that the 
pitch of this steel chute is rather steep, 
because it is not accessible in case a dry 
batch lodges in it, and no chance was 
taken in this section. This chute empties 
into a distribution box from which the 
more gently sloping wooden chutes origin- 
ate. 

These wooden chutes are simple troughs 
built of 1 x 8-inch timber supported on 
2 x 4-inch bents. Because a certain amount 
of hand labor is necessary to keep the 
concrete moving down the chute, walk- 
ways are provided for workmen with 
shovels. These walkways tie to the same 
braces that support the main chutes. 

Branching off the main chutes are 
smaller chutes which carry the concrete to 
various points as needed. To divert the 
concrete from one small artery to another, 
blocking boards are inserted into. slots 
formed by nailing two 1 x 4-inch pieces 
inside the chutes. As the pour progresses 
away from the hoist, the chutes no longer 
required are moved to other locations still 


requiring concrete. 


How to—Build Supporting Bracket for Steam Trap 


Supporting brackets 
are used with steam 
traps to relieve the 
strain on pipe and 
fittings due to the 
weight of the equip- 
ment. Each bracket is 
made to support a 
particular trap in a 
definite position, and 
all brackets are placed 
at a convenient height 
above ground for serv- 
icing and mainte- 
nance. The frames for 
the brackets may be shaped as a parallel- 
ogram, a rectangle or with each of the 
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four sides of equal length, depending 


largely upon the object to which they are 


attached. One and one-half or two-inch 
angle iron is used for the frames to which 
a flat plate of tank steel is welded to form 
a decking. 

If the trap has a bowl-shaped reservoir 
with equidistant reinforcing ribs, the open- 
ing in the floor plate is cut with notches 
so the trap will set firmly supported to 
prevent vibration and movement caused 
by expansion and contraction of piping. 
The completed bracket is attached to steam 
line stanchions at the point of operation. 
It may require an angle iron cross mem- 
ber, or the frame may be fitted with 
angular extensions so the support can be 
welded to a vertical pipe. 
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HOW TO— 
Facilitate Repairs 
Of Valves and Seats 


When the horsepower output of large 
gas compressors at booster stations drops, 
it is time to inspect and repair the suc- 
tion and exhaust valves and seats. Because 
of the bulk and weight of the valve heads 
on compressors of this type, such a repair 
job is no simple matter. The head must 
be removed with the aid of an overhead 
crane, and transferred to a working area. 

Here is a system which greatly facili- 
tates this job, not only in performing the 
regrinding job, but in moving the heavy 
equipment to a repair area. Special racks 
were made to accommodate compressor 
valve heads so that the head can be bolted 
to angle iron by means of head bolts. The 
angle iron pieces are welded to trunnions 
which are supported by vertical steel mem- 
bers anchored to elevated skids. These 
skids are simply angle-iron frames to which 
has been bolted wooden decking. They 
are elevated so that when the valve head 
is bolted in the rack, the valves and seats 
are at a convenient working level. The en- 
tire skid and valve head can then be 
moved about a repair shop or the com- 
pressor station by means of rubber-tired 
lift trucks. 

Once the valve head is bolted in posi- 
tion as shown, the job can be handled by 
one man. Since the heavy head was bal- 
anced in the trunnions, it can be rotated 
through 360 degrees to make both sides of 
the head accessible to the repairman. The 
valves can be removed, the seats and ex- 
haust bore cleaned, the seats reground, 
and new valves replaced in a compara- 
tively short time. There is ample space 
available on the skid platform to lay tools 


and parts removed from the valve head 
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STEEL 


From The Hearths Of The Oil Country! 
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From the open hearths and mills of Sheffield 


Steel, strategically located in America’s greatest 


oil production area, comes steel for the oil in- 
dustry. Sheffield steel makers and technicians, 

long experienced and familiar with requirements, 

make hundreds of different types and shapes of 
steel to specifications in Sheffield mills at Houston 7 
and Kansas City. Semi-finished and finished prod- 

ucts are supplied to manufacturers of oil field 
equipment and distributors of steel products. 


Carbon and Alloy Steel, 
Ingots, Blooms, Billets, 
Plates, Sheets, Merchant 
Bars, Steel Joists, 
Structural Shapes, 
Road Gaon 
Reinforcing Bars 
Welded Wire Mesh, 
Wire Products, Wire 
Rods, Fence, Spring 
Wire, Nails, Rivets, 
Grinding Media, Forg: 
ings, Track Spikes, Bolt 

& and Nut Products 





By working closely with the firms which manu- 
facture and supply the oil industry's needs, 
Sheffield is in a prime position to make steel 
meeting the most exacting specifications. 


HOUSTON 











SHEFFIELD STEEL 


CORPORATION 


KANSAS CITY TULSA 


DISTRICT SALES OFFICES: Chicago, III. ; 
St. Louis, Mo.; Des Moines, Ia.; Omaha, 
Nebr. : Wichita, Kans.; Denver, Colo. ; Ok- 
lahoma City, Okla.; Dallas, Tex.; San An- 
tonio, Tex.; Lubbock, Tex.; El Paso, Tex. ; 
New Orleans, La.; Shreveport, La, 


Pipe Line Section » 257 











Your 


answer malt 


with the Santa Fe 





A 


Where’s my car? What 
about special handling? 
How about rates? 


Bring on your freight questions, 
open up your freight problems. 
Your Santa Fe freight represent- 
ative has the answers or knows 
where to get them quickly. 


He is either in your town or 
has your town assigned to him. 
His knowledge of freight prob- 
lems in your territory, plus the 
“know how” of Santa Fe’s entire 
organization of transportation 
specialists, is at your service, just 
by a telephone call. 


Let him tell you why and how 
it pays to ship Santa Fe all the way! 


F. H. Rockwell 
General Freight Traffic Manager 
Chicago 4, Illinois 
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Santa Fe 


WD 


all the way 
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HOW TO— 


Erect Removable 
Housing for Meter 





which folds back and 


A meter house 
down so as to be completely out of the 
way for repairs and inspection may be 
made with a few short pieces of 2x4 


lumber and some galvanized sheet metal. 
The house is built in the usual manner 
to fit 


the 2x x4 members which support the back 


around the meter and piping and 
are extended approximately eight inches 
below the bottom of the case. The front 
easily 


is hinged at the top and can be 


lifted up for inspection of the chart. 
The 2x4 legs which are extended from 
the back of the 
creosoted mounts driven into the ground. 
When it is 
meter or 


house are hinged to 
necessary to work on _ the 


piping, it is a simple matter 


to turn the meter house back over on 
the hinged legs until it lies down com- 
pletely out of the way. If it is necessary 
to move the meter setting, the hinges are 
removed from the lower part of the legs 
and pulled out of the ground and re- 
driven at the new meter site. Complete 
afforded the 


wind, rain and sun yet the cover is light 


protection is meter from 
enough to be removed by the operator. 
The roof is made of galvanized sheet iron 
Edges of the 
about two 


to provide a waterproof top. 


roof extend over all sides for 
inches. The excess is bent down and nailed 
to the sides. At the front, the excess roofing 
is curved outward in the form of a blind to 
afford protection from driving rain at the 
The front 
hinged door is covered with heavy tar paper 
that also overlaps the edges so that when 


a fairly rain-tight com- 


hinge joint of the front lid. 


the door is closed, 
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partment results. The most unusual feature 
is that of the “breaking” legs. A regular 
strap hinge is nailed to the back of each 
leg, and then the leg is sawed completely 
through at the hinge. The weight of the 
enclosure being forward of the legs, the 


housing remains upright. 


HOW TO— 
Improve Mounting of 
Acetylene Bottles 


To prevent the possibility of oxygen and 
acetylene bottles shaking loose from their 
mounts or falling from the truck, one field 
welding company equips its units with 
a slightly different clamping device, one 
which permits a man to stand up beside the 
bottle and be in a more advantageous posi- 
tion to apply his strength in clamping the 
bottle in place. Instead of employing the 
usual small bolt or hand wheel to clamp 
the bottle in place, a long extension han- 
dle, equipped with a tee-bar on the upper 
end of it, was provided. 

Visible in the photograph, the handle 
extends approximately two feet above the 
top of the bottle. The rigid back post be- 
hind the bottle is a length of channel iron 
to the top of which is anchored the head 
of a 3%4-inch bolt. A heavy nut is welded 
to the bottom of the 1%-inch extension 
handle and the small clamp which rests 
on the lip of the bottle is placed below the 
nut. Accessibility and improved operation 
of the extension handle device also speeds 
removal and replacement of the bottle. 
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20,000 [|_| 
FINAL INSPECTION AREA 


STANDARD’S PROCEDURE .. .. requires your coated and wrapped 
pipe to be electrically inspected .. . every piece . . . 20,000 
sq. ft. area exclusively used for the industry’s most modern 
final inspection . . . the pipe is moved to the loading area 
on canvas covered, sponge-rubber padded skids . . . long 
enough so that the applied coatings have more than enough 
time to properly cool, to prevent any thinning out or 
damage in handling and loading. 


COATING AND WRAPPING-IN-TRANSIT . . . permits stop-off for 
processing or storage at St. Louis without freight penalty. 
When you ship through the St. Louis gateway, you enjoy 
“through freight rates” instead of the higher combination 
rates generally used. 


New Catalogue 
just off the press 
. Write for 


copy. 





standard pipeprotectionr irsCe 


3000 South Brentwood Bivd. « St. Louis 17, Missouri 
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PERSONAL 
SUPERVISION 


on construction of your 

pipe lines, water lines, 

sewer lines, excavations, 
salt water disposals 


Modern Equipment *® Efficient Personnel 
Financial Stability 


TROJAN 


eto] bai itleg ile), Meter 


INCORPORATED 
OKLAHOMA CITY, OKLA. 
BOX 4427 + PHONE 2-7696 
WAREHOUSE PHONE 6-1430 


AN engineered product, de- 
signed to provide faster, safe1 
handling of drill pipe and casing. 
Heavy tubular handles are curved 
to give best leverage and control; 
broad steel wheels roll easily on 
roughest walkways; hooks are 
proportioned to permit easiest 
lifting and safest support. 

BUY BEMCO Casing Wagons 
through your supply store. 
They’re furnished in both front 
and rear types. 


'L&H MACHINE WORKS 


2205 Quitman Houston, Texas 


EXPORT: Baird Supply Co., Inc 
420 Lexington Ave., New York, N. Y. 
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now to—Make Portable Paint Pot 


For small jobs of 
pipe painting with 
bitumastic enamel, the 
one-fourth-barrel ca- 
pacity portable paint 
pot illustrated serves 
the purpose very satis- 
factorily. The outer 
case of the tar kettle 
is made of the shell of 
a 28-inch diameter 
water heater. A circu- 
lar disk of one-eighth- 
inch flat steel plate 
welded to the lower 
end forms a solid bot- 


tom. An annulus with 


outer diameter 28 inches and inner diam- containing vessel. 

eter 18% inches made of quarter-inch flat One-inch pipe nipples welded to the 
steel plate is welded to the top end of outer shell directly opposite each other 
the outer shell. A ten-inch diameter burner | serve as supporting trunnions. A_ tipping 
hole is cut in the side with the bottom — handle for pouring, made of one-inch pipe, 
of the hole tangent to the shell bottom. is welded to one of the trunnions. 

The enamel (tar) vessel is made of a A rectangular base frame made of 1'%- 
piece of 18-inch pipe with a weld cap inch pipe with up-bends on one end _per- 
welded to the bottom. Four flat triangular mits the unit to be pulled as a sled. Two 
projections are welded to the top of the vertical uprights of equal height, with 
tar container at 90-degree intervals on the supporting saddles on their top ends serve 


outside circumference. These projections as supporting fulcrums for the shell trun- 
support the tar vessel from the annulus _ nions. These are welded to the base frame 


at the top of the outer shell and hold and braced at the bottom with semi- 


it in place. A pouring spout made of circular steel gussets. 
an eight-inch length of two-inch pipe is An ordinary portable oil burner and 
welded to the upper rim of the inner tar pressure tank is used to heat the pipe tar. 
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Lighter in weight... easier to handle ... 
and safer to use! Positive pressure seal is 
obtained by an oil-resistant ‘‘O'’-Ring that 
does not require hammering or bolt tension. 


Designed for pipe line scraper traps, 





screens, jumper assemblies and manifolds, 


Yale 2-PIECE Blanking Plug Unions are rec- Furnished in 4” through 32” 


ommended for all gas and liquid services. sizes, for 1000 psi working 


USE THEM .. . and benefit from their Seer enety Heevier unalone 
and larger sizes furnished 


advanced 2-PIECE design. on special order. 


WRITE TODAY FOR COMPLETE INFORMATION Stnenidimeeen at 
YALE 2-PIECE BLANKING 


YALE MACHINE WORKS Rg A 


P. O. Box 10117 Houston, Texas O-RING UNIONS 
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N WHAT is thought to be the first 

step in driving British oil interests 
out of Iran, and paving the way for 
Communist domination of the Middle 
East’s largest oil-producing nation, the 
Iranian parliament voted 114 to 0 to 
nationalize that country’s oil March 
15. 

The move took most of the West- 
ern World by surprise and is thought 
to be a sequel to the recent assas- 
sination bf the Iranian Premier by a 
nationalist fanatic. The Premier was 
strongly opposed to the government 
taking over the oil industry because 
he felt that such a move would stop 
80 percent of the country’s external 
revenue. The death of the Premier 
was blamed on a “religious fanatic” in 
no way connected with the recently 
revived Communist party, but mem- 
bers of the official’s family are cer- 
tain it was the work of the Commu- 
nists. They said he had been expecting 

a development for several 
weeks and blamed the Communist 
party for all the recent agitation for 
nationalization. 

What this will mean to the Anglo- 
Iranian Oil Company, the sole oper- 
ating company in Iran, is not yet 
clear. The company is British con- 
trolled and has been negotiating with 
the Iranian government for months 
in an effort to stay in the country on 
the terms of its oil agreement which 
was to run until 1993. The govern- 
ment has been pressing for increased 
payments from the company for the 
oil produced and when the talks be- 
came stalemated the agitation for na- 
tionalization increased. In the midst 
of these talks the Arabian American 
Oil Company and Saudi Arabia 
reached their now famous 50-50 profit 


just such 


sharing agreement and Anglo-Ira- 
nian’s position became more precari- 
ous. It is possible that if the company 
had made an effort to approach the 
Saudi Arab agreement the outcry for 
nationalization in Iran would have 
been stilled, but while they were drag- 
sing their feet the Premier was assassi- 


nated and the situation got out of 


control. 


April, 1951 » WORLD OIL 


ed Oil 


Whether nationalization will mean 
the end of British oil operations in 
Iran is still questionable. Anglo- 
Iranian had agreed to raise its royalty 
payments from 22 to 33 cents a bar- 
rel and pay an additional 8 cents a 
barrel in lieu of income taxes but the 
government had not yet agreed to 
this when the vote for nationalization 
was cast. In spite of the black pic- 
ture at present the government may 
yet agree to these terms. 


International Implications 

The international implications of 
the situation are obvious. Last year 
Iran produced more than 240 million 
barrels of oil, the bulk of which went 
to Britain and other countries outside 
the Communist orbit. Some observers 
feel that if Iran takes over the opera- 
tion of its oil supply it will continue 
to export the product to the West but 
in smaller amounts. Russia recently 
concluded a 20-year barter agreement 
with the country which will un- 
doubtedly include oil if the Soviets 
can arrange it. The loss of Iranian 
oil to the West would be difficult to 
supplant and the gain to Russia would 
be tremendous. 

The new Premier of Iran is def- 
initely anti-Communist and is famous 
for his stand against the Reds over 
Azerbaijan province in 1946 (WorLp 
Ort, September 1950). At that time 
the Russians were well entrenched in 
that northern Iranian province and 
it was through the present Premier’s 
efforts that the United Nations forced 
Russia to withdraw from the country. 
However, the slain Premier was also 
anti-Communist and it is apparent 
one man will have difficulty control- 
ling national feeling. 

While Western diplomats hope that 
Iran will stay within the free nations’ 
circle, there is every evidence that it 
will not. Preceding the conclusion of 
the recent 20-year barter deal with 
Russia, Iran shut off the Voice of 
America broadcasts being monitored 
through the country for Russian con- 
sumption. It was reasoned that the 


small country did this because its 
proximity to Russia made tickling 
the Big Bear a delicate business. In 
addition, Iran is out of patience with 
the West because promises of financial 
and military assistance have not been 
fulfilled. The country does not feel it 
could fight off an obstreperous Red 
Bear and hopes a certain amount of 
appeasement will do the trick. There 
is ample evidence that appeasement 
of Russia is only the calm before the 
storm. 

Oil men reason that Russia will 
not try to take Iran’s oil by force, 
because no matter how quickly they 
moved the fields could be damaged 
before they reached them. Rather 
than the hob nailed tactics employed 
in Austria, Roumania and Hungary, 
Russia is expected to try the soft- 
shoe routine in the Middle East. Be- 
cause of transportation bottlenecks 
the Middle East fields would be of 
little value to the Reds if they took 
them over by force. Aside from dam- 
aged fields, it would be difficult to 
transport the oil to the homeland 
under a curtain of Western airborne 
bombs. Instead, Russia would like to 
gain control of the fields by peace- 
ful means, or at least twist the Middle 
East’s arm politely enough to make 
the countries ship oil to Russia. 

The nationalization of Iranian oil 
poses a serious problem to U. S. oper- 
ators in the Middle East also. While 
the U. S. does not obtain oil from 
Iran directly, the loss of that oil to the 
British and Western European coun- 
tries would mean a greater drain on 
Western oil stocks to maintain the 
present industrial and military expan- 
sion programs. In addition to this, 
if Russia should succeed in turning 
the flow of Iranian oil its way, either 
through treaty or coercion, the posi- 
tion of U. S. operators in the Middle 
East would not be enhanced. Other 
Arab nations might feel that the trend 
toward inevitable and 
U. S. operators might find their con- 
cessions in jeopardy. 


Russia was 
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Helicopter Surveys 


Northern Canada 








Two men have ample room in the cabin and almost unlimited visibility of the surrounding 
terrain in all directions. The helicopter has a useful load of 1000 pounds which permits some 
seismic equipment to be carried. 


GEOLOGICAL survey by heli- 
A copter has been completed in 
portions of Canada’s Alberta and 
Britisn Columbia and in the Yukon 
and Northwest territories. The survey, 
seeking oil, was carried on in hereto- 
fore unexplored country and was com- 
pleted in six weeks when it would have 
taken 72 with pack horse and canoe. 

A summary of the area explored 
and bases from which operations were 
carried out was north from Edmonton 
to Lake Wabasca, then to Fort Ver- 
milion, Hay River on the south shore 
of Great Slave Lake, to Yellowknife 
and Fort Rae on the northwest arm of 
Great Slave Lake, then south to the 
source of the MacKenzie River, then 
west to Fort Simpson, south to Fort 
Liard and Fort Nelson, west along the 
Alaskan Highway to the Rocky Moun- 
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tains, southeast to Beatton River and 
Fort St. John, east to Peace River and 
north to Keg River, and back to Ed- 
monton. The area encompassed by this 
circuit was virtually all explored along 
with the area extending up to 60 miles 
outside this perimeter. 


Time, Money Saved 

Associated Helicopters, Limited, of 
Edmonton, carried on the survey and 
the total flight time was 235 hours. In 
addition to the time saved, actual cost 
for the survey was far below the esti- 
mated cost for the same work done on 
the ground. 

The work was almost entirely initial 
oil geology exploration in some of the 
wildest and roughest country in Can- 
ada. The character of the terrain was 
primarily a combination of forest, 
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Area covered by the survey. 


bush and swamp with the main in- 
terest being centered in the vicinity of 
hills, escarpments and river valleys. 
One portion of the operation was con- 
ducted along the eastern fringe of the 
Rocky Mountains in the so-called 
butte country. 

The helicopter was used essentially 
as a scouting vehicle carrying gen- 
erally two geologists. The pilot would 
make low sweeps over a_ prescribed 
area until outcrops were spotted, 
whereupon a landing was made and 
the men got out to take rock samples. 
In the latter stages of the operation 
some time was spent flying along rock 
horizons taking altimeter readings at 
various intervals for the purpose of 
establishing a picture of the structural 
tendencies of the horizons. Landing 
sites ranged from muskeg, sloughs and 
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lakes in the flat lands, rock and sand 
bars in the river gorges, to ledges, cliff i 
tops and peaks in the hills and moun- 
tains. Landing elevations ranged from 
900 to 5000 feet above sea level. An 
average of 20 landings a day were ac- 
complished for the season and in all 
but one or two cases, the men were de- 
posited within a few yards of their 
work. 





Flight altitudes, though the distance 
from the surface in most cases re- 
mained relatively unchanged, ranged 
up to 7000 feet above sea level. Climbs 
to higher elevations were accomplished 
with a minimum of lost time by taking 
advantage of the drafts on the wind- 
ward side of the slopes. Normal altim- 
eter runs were also made on the wind- 
ward side when feasible to avoid the 
turbulence encountered on the leeward 
side. 

Jump take-offs were normally em- 
ployed since, at the lower elevations 
such as creek canyons, the air was hot 
and still while, at the higher eleva- 
tions, there was the usual power loss. 
Overhanging trees, boulders and high 
bush accounted for the necessity for a 
quick pickup of speed and a corre- 
sponding increase in maneuverability 
in the ¢ once and sloughs, 7 hile — ABOVE: River bottoms and gorges were easily reached in the wild Northwest Territory. The 
and downwind take-offs, gustiness and machine can be equipped with floats for water landings if necessary. 
confined spaces were the obstacles to a 
normal take-off from the ledges and 
peaks in the hill and mountain BELOW: In mountainous areas it was possible to land on hilltops or any place where timber did 


not interfere. Ability of the helicopter to fly in any direction, rise or descend vertically or hover ||] 
motionless over one spot made it ideal for the survey in this unexplored area. 





country. 

Normally, the gross weight of the 
helicopter was in the vicinity of 2200 
pounds at the start of the day’s work, 
and this weight seldom varied more 
than 100 pounds throughout the day 
since passenger weight remained con- 
stant and the loss in weight due to gas 
consumption was offset by the con- 
stant addition of relatively he avy rock 
samples. 





Main bases for these flight opera- 
tions were established by river barge 
or fixed wing airplanes equipped with 
float landing gear. The he licopter 
would operate out of the main base in 
a circuit of about 300 miles. The range 
of the machine was made possible by 
the addition of 20 gallons of extra fuel 
in separate containers. One such con- 
tainer carried in the cabin served as 
a desk for the geologist making field 
notes during the flight. 





The use of helicopters for geologic 
reconnaissance is not new in Canada 
but the machines will probably see in- 
creasing service in the dominion be- 
cause of the large segments of territory 
which are yet unexplored and rela- 
tively inaccessible. Seismic and gravity 
meter surveys have been carried on in 
sections of Alberta with helicopters 
with marked success. 
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By MARK OLSON 
WORLD OIL Staff 


sm) HE world’s seventh largest oil 
=) producing country, Mexico 
still contains vast areas which 
are relatively unexplored. One such 
major region is the northeast portion 
of the country encompassing the states 
of Tamaulipas, Nuevo Leon, Coahuila 
and Chihuahua. The four states con- 
tain portions of what is known as the 
Rio Grande Tertiary basin, which 
geologists consider a part or a con- 
tinuation of the U. S. Gulf Coast 
embayment. 

Actual exploratory drilling has been 
confined almost entirely to Tamauli- 
pas, the state bordering Texas’ Lower 
Rio Grande Valley, but some pre- 
liminary geological work has been 
carried on in the other states as well 
as a scattering of test wells. 

During 1947 and 1948 three wells 
were drilled in northeast Chihuahua, 
more as structural than production 
tests. The first well, bottomed at 7629 
feet, found no oil shows but developed 
Permian formations similar to those 
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Northeast 


Mexico 





Brazil 18 using a 136-foot derrick was the tenth well drilled in the field. Offsetting the Brazil 
1 blowout this well set 95g-inch casing through the top sand sections to prevent a similar 
occurrence. 


WHAT MEXICO LACKS in adequate drilling equipment and trained 
personnel it more than makes up in prospective oil territory. Northeast 
Mexico is one such prospective area and because the region is much too 
large for Pemex to develop alone in the next few years, some U. S. 
drilling contractors are coming into the region to assist in exploratory 
work. As matters stood in the past, the development of Northeast Mexico 
by the lone government oil age. *y was similar to one small independent 
oil company trying to develop the oil fields of West Texas and the 


Gulf Coast. 


producing in West Texas. The second, 
six miles northwest of the first well, 
encountered a_ superficial anticline 
but was bottomed at 8500 feet with 
no conclusive results. Sediments simi- 
lar to those of the Permian Basin 
were found, but the lack of fossils 
usually included in these formations 
raised a problem. in structure and 
stratigraphy which has yet not been 
resolved. 


A third well, drilled to 11,000 feet, 
found oil shows in the Glen Rose 
formation at 3300, 3700 and 5600 
feet but the section was too tight to 
permit production. Further drilling 
will be carried on in this state when 
equipment is available. Petroleos 
Mexicanos geologists feel that this 
area, near the city of Ojinaga, is ex- 
ceptionally favorable as a future oil 
province. About 27,000 square miles 
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Steel mud tanks were used at the Bracero wildcat to conserve both mud-making materials and make-up water. The huge rig motors, pumps, and 
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mud supply were all covered—more for protection from the sun than from rain, which seldom falls here. 


of the state’s area are thought to be 
possible oil territory. 

In northern Coahuila, several wells 
have been drilled near Jimenez since 
1927 with more or less negative re- 
sults so far as oil production is con- 
cerned. However, the drilling devel- 
oped an anticlinal fold running about 
24 miles in length northeast of the 
city. Most of the early drilling was 
carried on by U. S. oil companies and 
recently Pemex moved equipment 
into the area to renew operations. 
Working southward along the apex 
of the anticline, Pemex reportedly 
found oil production in quantity near 
Piedras Negras late last year. The 
formations found productive are simi- 
lar to those discovered in 1949 near 
Crystal City, Texas, about 90 miles 
east. Development of the area will 
depend upon the availability of equip- 
ment and the possible entry of U. S. 
drilling contractors on a contractual 
basis. Coahuila contains about 84,000 
square miles of possible oil area. 

Nuevo Leon has probably had the 
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most drilling activity with the least 
results in Northeast Mexico. How- 
ever discouraging the past has‘ been 
there, some gas was found in small 
quantities in most of the wells drilled 
and more work will be done in the 
state as soon as a recent geophysical 
survey is evaluated. The state con- 
tains a large portion of the area 
classified as productive in Mexico and 
the remainder is considered “possibly 
productive.” It also has such a large 
number of complicated subsurface 
anticlinal structures that it has been 
difficult to determine the best place 
to drill. Thus far, the drilling seems 
to have been in the wrong place and 
Pemex called a halt to operations 
until more basic seismic and geologi- 
cal data could be accumulated and 
studied. Several geologists in Mexico 
and the U. S. have checked the data 
available on the area and some feel 
that coraline reefs underly the state, 
similar to those of West Texas and 
Canada, and that deeper drilling will 
be necessary to find this oil. One such 


reef structure is believed to be present 
near the ancient city of Cerralvo and 
another near Ramones. 

Tamaulipas is at present the only 
oil-producing state in the northeast 
region. Of the ten fields in the state 
only the Reynosa, Cano and Mon- 
terrey fields produce oil, the remainder 
produce gas or distillate. 


Reynosa Field 
The Reynosa field, indicated by 


seismic and gravity survey, was first 
drilled in February, 1948, and now 
contains 12 oil wells and 14 gas and 
distillate wells, five of which are dual 
completions. Seismic data developed 
that the field, six miles south of the 
city of Reynosa, is a five by three-mile 
elongated, closed anticline and drill- 
ing proved five producing sands, three 
gas sands being sandwiched between 
the top and bottom oil sands. 
Production from the Reynosa field 
is about 1600 barrels of oil, 500 bar- 
rels of distillate, and 72 million cubic 
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LEFT. Mexico needs more exploratory rigs such as this one on a deep test in the Reynosa district. 


RIGHT. Bracero 1 drilling in the brush country 80 miles south of Reynosa. Equipment for this well was installed on a semipermanent basis as it will 
take several months to complete the well to the anticipated depth of 13,000 feet. 


feet of gas daily. Once thought to be 
a major oil discovery, the field has 
not lived up to expectations, but it 
has encouraged the search for more 
oil in the area. The Reynosa wells’ 
electric logs have been correlated 
with wells drilled in Hidalgo County, 
Texas, and the gas sands, in par- 
ticular, correspond to the producing 
sections of Mayfair Minerals’ Mc- 
Allen gas field. Two steam rigs are 
presently completing the development 
drilling of the Reynosa field. 

The second oil discovery was made 
at the Francisco Cano field in May. 
1949, located 20 miles east of Rey- 
nosa and five miles south of the Rio 
Grande River. Similar in structure 
to the Reynosa field, the extent of 
the Cano field has not yet been as- 
certained. Six wells have been drilled 
in the field, five of which produce 
oil, and one of these is a dual comple- 
tion, producing oil through the tubing 
and gas through the casing. Oil pro- 
duction of 450 barrels daily comes 
from 5530 feet and two power rigs 
are presently drilling in the field. 

The Monterrey field discovered in 
December, 1949, is nine miles south- 
west of the Reynosa field. The dis- 
covery was completed for 1.4 million 
cubic feet of gas per day; the second 
well was completed for 54 barrels of 
oil per day from a different section; 
and the third well, recently com- 
pleted, came in for 315 barrels daily. 
The oil is from the Frio sands found 
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at about 6400 feet, which is such a 
prolific producer in the U. S. border 
fields. This new discovery has done 
much to encourage stepped-up oil 
exploration in the Reynosa district. 

A dry hole, Patitos 1, was drilled 
several years ago near the Monterrey 
discovery and the section had been 
ignored until seismic data developed 
a closed anticline separated from the 
Patitos well by a fault. 


Pauley Discovery 

The most recent reported oil dis- 
covery in the Reynosa district was 
Edwin W. Pauley’s Trevino 3, about 
four miles due east of the Cano field. 
Pemex had drilled two Trevino wells 
without success, three miles east of 
the Cano along the Matamoros- 
Reynosa railroad. The first well was 
junked and the second was dry. 
Pauley concluded a drilling contract 
with Pemex last summer, similar to 
the contract made with American In- 
dependent Oil Company (CIMA), 
and chose to drill his first well as an 
offset to the Trevino failures. Reports 
were that Trevino 3 had found oil in 
commercial quantities at about 6700 
feet and a new field was indicated. 

The Trevino structure is also a 
closed anticline found by seismic sur- 
veys and is about six miles long and 
3.5 miles wide. While the first hole 
was junked at 8894 feet, no reason 
was given for the failure of the second 
well to find oil. Trevino 2 was drilled 


to 7145 and was 150 feet lower than 
the first well but tight permeability is 
thought to have prevented the show 
of production found in Pauley’s well. 
According to the reflection seismo- 
graph map of the Trevino structure, 
Pauley’s well is about 150 feet lower 
than Trevino 2 and in all probability 
entered an oil section not present in 
the first two wells. 

Pauley has arranged to drill in 
other sections along the U. S. border 
and his equipment along with Pemex’s 
drilling rigs will probably step up 
new field discoveries in the area in 
the next few months. 

The Brazil field discovered in 1948 
is halfway between Reynosa and 
Matamoros, about 16 miles south of 
the Rio Grande River. Seeking oil, 
the field has developed into a gas and 
distillate producer. The first well 
drilled was abandoned at 8580 feet 
because of a major gas blowout. The 
second, drilled 160 feet west of the 
discovery, came in for 7.6 million 
cubic feet of gas and 30 barrels of 
distillate per day on May 13, 1949. 
Two sand sections are producing in 
this field, one from about 6720 feet 
and the other from about 7200 feet. 

The Brazil structure is a closed 
anticline similar to the Trevino struc- 
ture, ten miles north-northwest, and 
is 11 miles long and six miles wide 
at the widest point. The field has 11 
completions now, nine of which are 
producing and four of these are dual 
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LEFT. Because of the isolated location of the Bracero wildcat, supplies were hauled in on a weekly basis. A complete ice-making plant was set up 
at the location for the convenience of the crews and the camp cook. 


RIGHT. Camp houses set up at the Bracero location for the crews. Over 40 miles of road had to be cut through brush to reach the location from 
the Reynosa-Monterrey highway, so the crew members live at the well site until the work is completed. 


completions. Daily production from 
the field is 65 million cubic feet of 
gas and 250 barrels of distillate. ‘Two 
power rigs are currently drilling in 
the field. One is slated to go to 11,500 
feet. 

In addition to the aforementioned 
fields producing in Northeast Mex- 
ico, Pemex has developed three other 
gas and distillate fields in the past 
seven years. They are the Camargo, 
Mission and Valedeces fields. The 
Camargo field found two gas pro- 
ducers out of five completions; the 
Mission has four gas and distillate 
producers out of eight starts; and the 
Valadeces has one gas and distillate 
well. The three fields are connected 
to the Monterrey pipe line, which 
also picks up gas from the Ranch- 
erias, La Jitas and La Presa fields. 
The last three fields were discovered 
by U. S. firms before expropriation. 


Gas Yield High 

While the oil produced in the Rey- 
nosa district is all locally consumed, 
gas production is far in excess of the 
needs of the district. Two gas pipe 
lines presently exist to Monterrey, 
Northeast Mexico’s industrial center. 
One is a 12-inch line, mentioned 
above, and the other is a 14-inch line 
from Reynosa to Monterrey. Cur- 
rently building is a 16-inch line from 
Reynosa to Monterrey, paralleling 
the other line, and a smaller line con- 
necting the Mission, Reynosa, Cano 
and Brazil fields to carry gas to 
Matamoros. This last line will proba- 
bly be extended to Tampico and be- 
yond to Poza Rica and Mexico City. 

Other than Pauley’s operations, 
only one rank wildcat well is being 
drilled now by Pemex. Located about 
80 miles south of Reynosa in excep- 
tionally wild and unexplored terri- 
tory, the wildcat, Bracero 1, began 
rigging up in August last year. 
Equipped with a derrick and rig 
capable of drilling to 15,000 feet, 
Bracero 1 was nearing completion 
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depth of 13,000 feet at the last re- 
port. The wildcat is especially inter- 
esting to Pemex, because the well is 
to test a huge anticline developed by 
secismograph in 1949. Both U. S. con- 
tract and Pemex seismic crews 
worked in the area for more than a 
year and the Bracero is located on 
the most favorable structure devel- 
oped. 

Considering the huge potentially 
oil productive area in Northeast 
Mexico, Pemex maintains a_ small 
staff of technical and supervisory 
personnel in the Reynosa headquar- 
ters. In charge of operations are 5 
petroleum engineers, including the 
chief engineer and | trainee, 1 drill- 
ing superintendent and 3 assistants, 
3 geologists, 1 paleontologist, 2. me- 
chanical engineers and 1 production 
foreman. 

Nine drilling rigs are now operat- 
ing in the district on field wells, and 
one rig is on a wildcat. The equip- 
ment being used is the best available 


and all the most modern techniques 
are used in field operations. Un- 
doubtedly, if more equipment was 
available for operations there, the de- 
velopment of the present fields and 
discovery of new production would 
be stepped up markedly. Pemex rec- 
ognizes this condition and more U. S. 
contractors are expected to enter the 
district soon. 
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TIVES of Ranger have just 
little extra twinkle in their 
smiles these days. 

And when they think of the many 
times they were told that oil activity 
of any size was gone forever from this 
West Texas town, the smile gets a 
shade wider. 

For they felt all the time that one 
of the lustiest and most famous of all 
oil boom towns wasn’t dead, and the 
last few months have proved them 
right. 

Increased oil activity has come back 
to Ranger, in a kind of Rip Van 
Winkle awakening after a many years’ 
nap. 

This activity is centered around the 
Jackson Pool, about 14 miles north- 
east of the town. More than 30 pro- 
ducing wells have been drilled in the 
pool and conservative estimates pre- 
dict 50 wells by July, 1951. The R. 
W. Fair and Don L. Choate, F. R. 
Jackson 1, discovery well, flowed 100 
barrels of oil daily from 1757 to 1770 
feet in July, 1950. 

Excitement reached a peak how- 
ever, on January 25, 1951, with the 
completion of the A. R. Jennings 1 
by Keasler Oil Company of Sikeston, 
Mo. This well, flowing from a deeper 
producing horizon, the Lake sand, is 
only thirteen miles northwest of 
Ranger. It was not unusual for 25 to 
50 cars to be at the location—‘“sweat- 
ing in” this well which may well open 
another door to a revitalized oil city. 

What is happening in Ranger today 
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By RONALD B. PRUET 


Petroleum Engineer, Ranger, Texas 


is in many ways a repetition of a boom 
that began October 11, 1917, when 
the McCleskey well blew in for 1200 
barrels per day and began a boom 
that rivaled the California gold rush. 

The Ranger field came in at a per- 
fect time to make it what it was, a 
boom unrivaled in wide-open flush 
production and rapid drilling. Larger 
and more stable discoveries have since 
been made, but it is doubtful if con- 
ditions will ever be exactly the same. 
World War I was at its height and an 
oil famine had created a demand as 
creat if not greater than that of World 
War II; a wide drouth had gripped 
West Texas for over two years; the 
national economy was caught in a 
surge of prosperity; and veterans by 
the thousands were free to come to 
the oil fields in search of easy money. 

Suddenly, the little town of 800 in- 
habitants was catapulted onto the 
front pages of the nation’s news- 
papers, and within weeks its seams 
had burst with the influx of all kinds 
and classes of persons with only one 
thing in common, the lust for oil 
money. 


Early Days 


Ranger was first settled in the mid- 
dle 1870’s when Ranger Camp was 
established approximately 85 miles 
west of Fort Worth to protect Texas 
and Pacific Railroad surveying crews 
from Comanche Indians. This settle- 
ment was within a mile of the present 
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townsite which, during succeeding 
years, became the center of a large 
trading area. 

Prior to the boom, there had been 
sporadic drilling in search of shallow 
oil in the vicinity of Ranger and East- 
land, but no wells deep enough to 
reach the prolific McCleskey sand. 
One well, the Nannie Walker No. 1, 
had in August, 1917, produced gas at 
3200 feet; but there was no market 
for this product, and the well was left 
to hur] the gas into the air. Not long 
after the McCleskey was completed, 
however, the Walker blew itself in to 
prove that the discovery well was 
no freak and that Ranger was a real 
field. 

By July 1, 1920, not three years 
after the discovery well date, the 
Ranger field included 850 oil wells, 35 





RANGER, TEXAS, site of one 
of the lustiest of oil booms, may 
go down in history as the Rip 
Van Winkle of the industry. 
Discovery last year of the Jack- 
son pool, now being developed 
with techniques and tools un- 
known during the boom days of 
yore, is causing a reawakening 
in Ranger. In this article, an- 
other in the series on “how the 
other half lives,’ a Ranger na- 
tive deals with the new oil play 
and recalls the hectic days of 
the original boom. 
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Ranger during The Oil Jubilee in 1927, ten years after discovery of oil. 


gas wells, 150 dry holes, and 220 wells 
being drilled. 

About 90 percent of the oil ob- 
tained during the boom came from 
the Marble Falls limestone, most of it 
from four different sands, three of 
which are found in the upper half of 
the formation. The McCleskey, a pure 
sandstone, was the most productive, 
with initial productions ranging from 
10,000 to 11,000 barrels a day in 
some cases. 

Most of the wells were completed 
between 3000 and 4000 feet, and the 
average flush flow was more than 500 
barrels. Total production of the field 
up to 1920 was about 20 million bar- 
rels,5 which probably represented 
about 75 per cent of the total ultimate 
production of the field. Total recovery 
for the entire field averaged approxi- 
mately 1000 barrels per acre, repre- 
senting, estimates show, less than one- 
fourth of the total amount of oil. 

The boom proper ended in 1921, 
when the producing limits of the field 
had been clearly defined and the ex- 
tensive drilling period had been com- 
pleted. The easy money was going and 
many of the oil people had moved on. 

At the height of the boom, between 
20,000 and 25,000 persons were living 
inside the present city limits, and in 
1919 more than 40,000 persons were 
receiving their mail through the 
Ranger Post Office. 

Facilities were swamped and in 
1919 the city was incorporated and an 
improvement program begun. One of 
the first actions of the city council 
after incorporation was the setting up 
of a building code with restrictions to 
prevent more shacks being built in 
the business district. 

Soon after the McCleskey well was 
brought in, the rains came to Ranger, 
making the roads impassable. Cars 
and trucks bogged down in the main 
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streets, and crowds, idle because of 
the weather, stood and laughed at the 
less fortunate who fell in the mud. 
An enterprising businessman took ad- 
vantage of this situation by starting 
a ferry service across Main Street. 
His boat was a wooden sled drawn by 
a large, gray horse. His fare ranged 
from 10 to 25 cents per person, de- 
pending on the number of passengers 
on the trip. His income was more 
than some bank presidents. 


Travel Slow 


Automobile travel was practically 
impossible, and a driver felt unsafe 
if he did not have four sets of chains 
on his car. If he was still unlucky 
enough to get stuck, the standard 
price for getting pulled out of a mud- 
hole was $5. A long haul or heavy 
car that required two teams of horses 
doubled the price. 

Modern methods of hauling heavy 
oil field equipment were unknown, 
and teamsters drove their mules and 
themselves inhumanly to get through 
the muck. 

Inflation prices were not limited to 
transporation, for drinking water sold 
for 75 cents a barrel and_ bootleg 
whiskey of any quality was $40 a 
quart. 

Barns were converted into habita- 
tions and rich men gladly paid $2 a 
night for their shelter. The owner of 
one eight-room house made $20 to 
$30 a night renting cots. 

One night a late arrival was turn- 
ing away from the desk at the Mc- 
Cleskey Hotel after having been told 
that there was not even an empty cot 
in the hallways. As he walked away, 
he noticed a pair of rather large tele- 
phone booths. A sympathetic clerk of- 
fered him a quilt and the man spent 
the night on top of the booths. 

Overcrowded living quarters and 


Mud was so deep on Main Street that a full-grown horse drowned in it. 


poor sanitation facilities made disease 
an ever-present menace, and the in- 
fluenza epidemic found many a 
wealthy matron rolling up her sleeves 
to give aid to the too-small corps of 
doctors and nurses. 

A bank 11 days old had $330,000 in 
deposits. The two other banks in 
Ranger had deposits totaling $3 mil- 
lion. 

To keep in touch with operations 
on their leases, oil companies were 
forced to put in their own telephone 
systems. Soon there were more than 
2000 miles of privately-owned wires 
in the Ranger field. 

Two men, both dressed in khakis 
and heavy boots, met on the street. 
One was a truck driver and the other 
a motorist. The truck driver was hold- 
ing up traffic. The motorist objected 
and the driver replied with a series 
of oaths. The other quietly asked, 
“What company do you work for?” 

The answer was one of the largest 
oil corporations in the U.S. The mo- 
torist said, “When you get to Brecken- 
ridge, your pay will be waiting for 
you—I’m president of that company.” 
Magnates and roustabouts dressed 
alike in Ranger and were treated alike 
by their fellow men. 

The Texas and Pacific was the only 
railroad serving Ranger. Its lines were 
so crowded that everything except 
food required a permit before it could 
be moved to the town, and even then 
four switch engines worked the clock 
round. 

Eventually companies built their 
own spur lines from the main tracks 
to their leases, and this somewhat 
eased the situation. The ten passenger 
trains that ran each day were always 
overflowing. 

A line three blocks long waited to 
reach the general delivery window at 
the post office. A drilling crew would 
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OT only does the Baker Model 
“D” Retainer Production Packer 
take care of the “every day,” simple 
installations, but it is adaptable to many 
of those previously difficult or impos- 
sible applications. 

This is due first to the construction 
of the Packer itself, employing two 
sets of opposing slips, with a Hycar 
packing element between them, so that 
the Packer virtually becomes a part of 
the casing, cannot be moved up or 
down the casing, and prevents fluid or 
gas from passing between the packing 
element and the casing. When the Set- 
ting Tool, used to set the Packer, is 
removed from the well, only the 
smooth-bore Packer is left in the well, 
securely packed-off, and ready for se- 
lection and use of the proper Baker 
Packer Accessory Equipment to meet 
production requirements. 


ACCESSORY EQUIPMENT 
IMPORTANT 

It is the complete line of Accessory 
Equipment that is responsible for the 
outstanding adaptability of Baker Packer 
installations to produce one or more 
zones, simultaneously or separately — 
through tubing or casing—and often with 
fiexibility to permit production changes 
without pulling the tubing string. 

One interesting and useful accessory 
unit is the Baker Tubing Seal Nipple, 
Multi-V Type (Product No. 448-D) 
which is an important element in many 
Packer installations to effect a fluid- 
tight seal in the annulus between the 
tubing string and the internal smooth 
bore of the Packer. This unit permits 
movement of the tubing string, either 
up or down, over the length of the 
Packer bore; and, for additional move- 
ment more than one Multi-V Tubing 
Seal Nipple may be used, as shown in 
Figure 1 on the opposite page. 


CONVENIENT LATCHING SUB 
The Baker No Left Turn Latching 
Sub (Product No. 473) is positioned in 
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Baker Model ‘‘D”’ 
Retainer Production Packer 
Product No. 415-D 
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BAKER TUBING SEAL NIPPLE, MULTI-V 
TYPE, which effects a fluid-tight seal 
between the tubing string and 
the bore of the Packer. 





the tubing string just above the Tubing 
Seal Nipple. This ingenious device does 
not effect a seal, but provides a quick- 
engaging, positive hold-down for the 
tubing production string, and holds the 
Tubing Seal Nipple in proper position 
in bore of Packer where it cannot be 
moved upward or downward by expan- 
sion or contraction of the tubing string. 

Inasmuch as no “‘set-down”’ weight 
is required for operation of this Sub, the 
tubing can be suspended in tension, if 
desired, so that pressure bombs (and 
other devices) may be dropped readily 
through the tubing. Operations are not 
handicapped by “corkscrewed’’ tubing 
which often results when set-down 
weight is applied to conventional type 
packers. 

APPLICATIONS ARE MANY 

AND VARIED 

In addition to the fact that the Baker 
Model ‘'D”’ Retainer Production Packer 
is used for single-zone or multiple- 
zone production applications, it is ideal 
for isolating casing, for salt water dis- 
posal, for acidizing, re-pressuring, and 
many other applications. 

Other features which appeal to vet- 
eran production men are its Complete 
Drillability— Resistance to High Tem- 
peratures—Corrosion-Resistant Con- 
struction — Freedom of the Tubing 
from the Packer—and Positive Anchor- 
ing Against Upward or Downward 
Movement. 


In addition to conventional 
setting on tubing or drill pipe, 
WIRE LINE SETTING of Baker Pro- 
duction Packers is available thru 
leading service organizations. 
Ask any Baker office or repre- 
sentative for details. 





BAKER O/L TOOLS, INC. 


Houston ° Los Angeles 
New York 








Demand a BAKER Medel “D” 
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FIG. 1 


FIGURE 1— (left) 

This single-zone installation is recom- 
mended where it is necessary to compen- 
sate for variations in the length of the 
tubing string, and to prevent excessive 
weight being imposed upon top of Packer 
when extreme increases in bottom hole 
temperatures cause expansion of tubing. 

Three Baker Tubing Seal Nipples, Multi- 
V Type, are used, and spaced so that one 
Nipple is always sealed off in the bore of 
the Packer. The desired length of the tub- 
ing string is determined, to permit proper 
spacing of the Multi-V Nipples in the 
Packer and allow for proper connection at 
the tubing head. The tubing string is run 
into the well until the Baker Locator Sub 
contacts the top of the Retainer Production 
Packer. The tubing is then raised to remove 
the Seals from the Packer, to permit circu- 
lating and unloading the mud from the 
well. When the well has been unloaded, 
the tubing is set down and the final Christ- 
mas tree connections made. 
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FIGURE 2— (center) 

This hook-up is for producing a single 
zone with the production string anchored 
to the Packer, an advantageous feature 
when it is desired to: (a) produce the 
zone by pumping, while keeping the pro- 
duction string in tension; or (b) produce 
the zone by flowing without having to 
impose excessive weight on the Packer in 
order to hold the Tubing Seal Nipple prop- 
erly positioned in the Packer bore; or (c) 
high pressure injection of gas or fluid for 
re-pressuring or secondary recovery. 

The production string is run in the cas- 
ing until the No Left Turn Latching Sub 
rests on top of the Packer. This is indicated 
at the surface by a drop in weight 
recorded on the strain indicator or the 
weight indicator. The production string is 
then raised approximately five feet, and 
in this position the zone may be washed 
and brought in, if it will flow. 

FIGURE 3— (right) 

This two-zone hook-up permits washing 
the upper zone and unloading the annu- 
lus; or the upper zone may be killed 
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through the tubing without running a side 
door choke on a wire line. The casing head 
used must pack off while the tubing is 
being raised or lowered. The Packer is set 
close below the upper zone, and the pro- 
duction string (made up as shown in Fig- 
ure 3) is runin until the Locator Sub rests 
on top of the Packer, indicated by a drop 
in recorded weight on the strain indicator. 

To wash the upper zone, or to unload 
the annulus, the string is raised about 8 
feet to bring the Perforated Spacer Nipple 
above the Packer, but with the lower Tub- 
ing Seal Nipple inside the Packer bore. 
After the upper zone is brought on pro- 
duction through the casing annulus, the 
production string is lowered until the Loca- 
tor Sub rests on top of the Packer. Weight 
of 10,000 pounds, or more if desired, may 
be set on the Packer, and the lower zone 
brought in through the tubing, by swab- 
bing if necessary. To kill the well later, 
the lower zone is killed through the tub- 
ing; the production string raised (left view) 
and the upper zone killed. The produc- 
tion string is the removed from the casing. 
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often chip in enough for a day’s wages 
and send one of its members to town 
for mail. Since he could only ask for 
one person’s mail and then go to the 
foot of the line and wait his turn 
again it was an all-day task to get 
mail for half a dozen men. 

People became drunk with money. 
Rural mail carriers, receiving $122 a 
month, resigned for higher paying 
jobs and four rural routes serving 500 
families were without mail. After re- 
maining in the Ranger Post Office for 
ten days, the unclaimed mail was re- 
turned to senders or sent to the dead 
letter office. 

In Eastland, the county seat town 
ten miles from Ranger, the city elec- 
tion was called off because no one 
would officiate for the small $2-a-day 
salary. 

Farmers who had never had more 
than enough to buy groceries were 
suddenly millionaires and the incomes 
of small businessmen were equal to 
that of tycoons. 

Not everyone, however. was com- 
pletely overcome by the desire for 
money. Merriman, a small community 
south of Ranger, was in the bound- 
aries of the Ranger field. Many wells 
were drilled there and the people 
established a common school district 
that became one of the richest in the 
world. 

The Baptist Church was the center 
of life in the community and in its 
cemetery rested some member of al- 
most every family in Merriman. As 
drilling spread, geologists discovered 
a large oil pool beneath the cemetery 
and offered the Board of Deacons of 
the church $100,000 for the right to 
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The streets of Ranger were like narrow rivers. 


drill. The Board met and argued the 
subject pro and con. But their final 
answer showed their reverence toward 
the dead—‘the cemetery is not for 
sale.” 

Agricultural activity and the econ- 
omy of the area were completely dis- 
rupted. Farming almost stopped, as 
did many other types of preboom 
business and it was almost ten years 
before the area began returning to 
normal. 

The cracker-box type of construc- 
tion that came with the boom made 
fires a continuous hazard, and during 
1919 several large ones wiped out 
wide areas of cheap construction. The 
razed areas, however, were replaced 
with substantial, modern buildings. 

And of course, with the boom, came 
the lawlessness and loose living char- 
acteristic of a jammed little town 
running over with money and people. 

Saloons sprang up in every block 





Small jackknife rig used in drilling Bond Oil Company’s modern wells. Most companies use 
cable tools. 
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and brazenly carried on their activ- 
ities under the very nose of the law. 
Violent death was an everyday oc- 
currence and there was hardly a street 
that did not have its own story. ‘Three 
men and a young woman were fatally 
shot in one block, while in another six 
men met their death brutally. The 
“all-boom high” was reached when 
five men were shot to death over one 
weekend. 

Convictions were unheard-of occur- 
rences and indictments and _ arrests 
were very few. The highest recorded 
punishment for the shedding of 
human blood in boom-time Ranger is 
a $75 fine levied on a murderer. The 
man had been arrested and_ spent 
three days in the city jail. The city 
judge, after checking the crowded 
court docket in Eastland and realizing 
that it was unlikely that the man 
would ever be tried, sentenced the 
criminal for the use of the jail and 
set him free, with the promise of a 
$200 fine and costs if he assassinated 
another citizen. 

With the incorporation of Ranger, 
those who planned to make it their 
permanent home began a decided ef- 
fort to bring order and peace to the 
city. But so entrenched were the gam- 
blers. bootleggers and robbers, that 
many a year was to pass before the 
serenity of the small town returned. 

Then the oil was gone, and with it 
the quick money. Oilmen, eager for 
the black gold to flow quickly, had 
exploited the field and moved on. 
They were followed by the myriads of 
workers who go with a boom, the 
drillers and roustabouts, and those be- 
hind them 
saloon owners. 


hotel men, restaurant and 


Ranger gradually settled down to 
the comparative quiet of a West 
Texas ranching center. Agriculture 
again became an important means of 
making a livelihood and, with activity 
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left from the boom, served as the 
town’s economic foundation. 

The depression brought another 
slump, and during the 30’s Ranger 
completed its leveling-off period. 
Many of the citizens had come with 
the boom, but rather than staying 
solely for money had simply decided 
to make the town their permanent 
home. 

The majority of the trouble-makers 
had gone on to other boom towns, and 
community interest was now centered 
in church and school. 

By 1940, the population had 
dropped to 4500 and the 1950 census 
figure was slightly above 3800. Made 
up of tree-lined streets and moderate 
frame and brick homes, Ranger is 
typical of most towns of the same size. 

It has an eight-block business dis- 
trict, composed entirely of brick and 
stone buildings. One high school; two 
elementary schools; an independent 
junior college, Ranger Junior College; 
and a parochial school are included in 
the educational facilities. Approxi- 
mately ten denominations are repre- 
sented in the town churches. 

Of recent vintage, but important 
to business is a firm that produces a 
light, porous building material. De- 
partment and specialty stores, auto- 
mobile agencies, theaters and other 
concerns complete the business activ- 
ity. 

Between the periods of actual oil 
activity, many oil companies re- 
mained and kept a number of em- 
ployes active in Ranger. Major com- 
panies still active are Sinclair Oil 
Company, Sinclair Pipe Line Com- 
pany, The Texas Company, Humble 
Oil & Refining Company, Humble 
Pipe Line Company, Magnolia Petro- 
leum Company, Lone Star Gasoline 
Company, Premier Oil and Refining 
Company, and Gulf Oil Corporation. 

Other major companies formerly 
active in the field are Prairie Oil and 
Gas Company, now Sinclair Oil Com- 
pany; Mid-Kansas Oil and Gas Com- 
pany; Chesnut Smith Oil Company, 
now Lone Star Gasoline Company; 
The Atlantic Oil and Refining Com- 
pany; and Sun Oil Company. The 
Transcontinental Company, active in 
pipe lines, became first the United 
Producers and then the Illinois Pipe- 
line Company. It then became part of 
the Premier Oil and Refining and is 
active as such at present in both pipe 
line and production, the latter under 
Premier’s production division, Wood- 
ley Petroleum Company. 

It is to this stable town that the 
oil business has returned. This time 
it has brought with it much of the 
good and very little of the bad of the 
previous boom. 
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Keasler Oil Company's Jennings 1, completed as a flowing well in January, 1951. This is located 
three miles northwest of Ranger. 


Vacant houses are few these days 
in Ranger and trailer camps are full. 
A number of oilmen have been forced 
to headquarter in the surrounding 
towns of Strawn, Eastland and Cisco. 
But there is no visible sign of over- 
crowding. Business is about as usual, 
picking up slightly from time to time. 
In fact, walking down Ranger’s main 
street, a stranger would scarcely real- 
ize what’s going on. 

But if he spoke to one of the sev- 
eral oil men who stayed through both 
the first boom and the stabilization 
period, he would find that there is 
more oil money circulating around 








lout the rbuthor 


RONALD B. PRUET, a native 
of Ranger, Texas, graduated 
from Texas Technological Col- 
lege, Lubbock, in 1949 with a 
B.S. in petroleum engineering. 
After 1% years with Gulf Oil 
Corporation’s Gypsy Division he 
resigned and returned to Ranger, 
where he is now an independent 


petroleum engineer. 











town than there has been since the 
20’s. More people are interested in 
investing money in oil, more land is 
being leased, and more leases are 
changing hands. 

Contrary to the opinion of those 
with “oil fever,’ qualified observers 
doubt that present activity is big 
enough to attract large companies not 
already active in the area. But it is 
the perfect size for the independent 
operator, and it is felt that he will be 
the one to encourage and foster future 
development. 

The Jackson pool wells are being 
completed between 1750 and 1800 
feet and production is made possible 
by the Hydrafrac process. It is note- 
worthy that in the Jackson pool 20 
producers were completed before a 
dry hole was drilled, and this was 
an outpost. 

The pay is a Strawn sand of the 
Pennsylvanian age and was not con- 
sidered productive during the first 
boom because it is a hard sand with 
low permeability and gave only shows 
of oil when drilled. 

Since so many wells were drilled 
through this sand 30 years ago, oil 
men today are reexamining logs of 
these wells for oil shows that would 
mean potential production. 

Ranger is enthusiastic about its new 
oil. And the town is especially happy 
because it feels that this is another 
beginning; that this time the oil busi- 
ness will not leave, but, now stabil- 
ized, will remain as a permanent form 
of business and profit for its citizens. 

Today there stands in the center of 
Ranger’s Main Street one of the 
world’s strangest traffic markers—a 
large steel oil derrick outlined with 
neon lights. This, and the memories, 
remain as a proud town’s monuments 
to what was “one of the biggest booms 
of the all,” and its promise of things 
to come. 
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Petroleum Progress helped develop 
a new sport...a new industry e 


Power-boating is big business. The marine 
industry offers all size craft from inexpen- 
sive outboards to swank cabin cruisers. 





tk Texaco works closely with America's lead- 
ing boat and engine builders to assure 
efficient, economical operation afloat. 
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ISTORY reveals that man paddled, pedalled and rowed gently 
down the stream. Then came power, following the introduc- 
tion of petroleum. Just before the turn of the century the first 
motor boat appeared, later, the outboard motor. Today there 
are some 31% million inboard and outboard pleasure boats in 


use in the United States. 


Here is another instance of petroleum research and develop- 
ment at work—giving new pleasure, new industry. It is also 
another example of serving the interests of the individual and 
the nation—through the free competition of free men. 





On coastal waters, navigable lakes and in- 


land waterways all over the U.S.—Texaco is a “ 7 T F 
familiar, welcome sign of marine service and i XAS 0 M PA N y 
supply to boat owners. Every year some 600- 


million dollars are spent for the purchase, Petroleum Promotes Progress 


maintenance and operation of power boats. 
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HILE enrollment of foreign 
AV.V students in U. S. petroleum 

colleges has increased 
slightly since the end of the war, the 
number of such students is less than 
half the average for the ten years pre- 
ceding World War II. Fifteen colleges 
offering degrees in petroleum tech- 
nology were polled recently and the 
results indicated that only 24 foreign 
students were graduated with petro- 
leum degrees in the spring of 1950 as 
compared with more than 50 each 
year before the war. It is also notable 
that so few students from Mexico 
and South American countries are 
now enrolled in this country’s petro- 
leum colleges. At one time, practically 
every professional man in Central and 
South American oil circles had _re- 
ceived his petroleum schooling in the 
U. S. 





Costs Factor 

Among the things contributing to 
the decrease in students attending 
U.S. schools is the high cost of living 
in this country and the fact that other 
countries, particularly in Latin Amer- 
ica, are building up courses in petro- 
leum technology in their own colleges. 
The development of these courses and 
the description of some of the leading 
colleges in Latin America will be 
taken up in forthcoming issues of 
Wortp Ot! to point up what is being 
accomplished in petroleum training 
outside of the U. S. 

While the table of 15 petroleum 
colleges presented here shows that 
enrollment of domestic students has 
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increased substantially since the end 


of World War II, the U. S. is faced 
with a serious shortage of engineers in 
all categories. The increase in gradu- 
ates from 1946 to 1950 is the result 
of the war years when engineering en- 
rollment dropped toa record low, and 
the number of students, foreign and 
domestic, now taking petroleum work 
is far below the normal replacement 
requirements of the oil industry. Un- 
der present international conditions, 
the situation will become worse in the 
next few years instead of better. For 
one thing, young men entering petro- 
leum work in colleges cannot be cer- 
tain the draft will permit them to 
complete their studies uninterrupted 

just as in the last war there was no 
sensible provision for technical men 
to complete their college work. Too, 
a year ago word got around that the 
petroleum engineering and geology 
field was becoming overcrowded and 
would-be oil technicians switched to 
other fields of endeavor. 

Another factor contributing to the 
drop in engineering enrollment in col- 
leges is the fact that many non-tech- 
nical trades pay as much as the pro- 
fessions during early years, with little 
or no special training required. 

For a very brief period it appeared 
that engineers and geologists would 
be a surplus commodity in the oil 
fields. It will be noted in the table 
that not all the graduates were being 
absorbed by industry in 1950 as they 
were in 1946. This is reasonable, for 
the companies which were short of 


men right after the war were well- 
stocked by early 1950; however, this 
condition was only temporary as 
operations stepped up in the field and 
engineer enrollments decreased in the 
colleges. 

In actual percentages, the enroll- 
ment in all types of engineering work 
has been dropping by more than 25 
percent each year since the peak year 
of 1948, when 226,000 men were in 
the nation’s engineering schools. As 
far as the oil industry is concerned it 
can expect to fill only one-third of its 
expanding requirements in oil tech- 
nicians in the next few years if the 
present trend continues. 


Sales Job Ahead 


The oil industry today needs to sell 
young men on the advantages of a 
petroleum career and at the same 
time try to convince the armed serv- 
ices that petroleum engineers can con- 
tribute more to the defense effort if 
working in the industry. It is not dif- 
ficult to prove that an engineer ora 
geologist will eventually make more 
money in the oil business than a non- 
technical man, but most young men 
today are interested in the immediate 
future. 

The dearth of foreign students go- 
ing to the U. S. to take petroleum 
work has puzzled some of the edu- 
cators, but it should be remembered 
that most of these men return to their 
own countries upon completing their 
education. With petroleum courses 
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started in Latin American countries 
the men prefer to study closer to home 
where the cost is substantially less. 
Another thing, in Latin America en- 
gineers and geologists are among the 
highest paid professionals, being sec- 
ond only to doctors in prestige and 
income. Attending local colleges often 
carries more weight with government 
controlled oil agencies which will, in 
many cases, hire the men when they 
graduate. Because of these conditions 
the South American schools have to 
restrict enrollment to the capacity of 
the college engineering facilities, while 
in the U. S. it is becoming increasingly 


Pemex Contracts for Deep 
Test in Lower California 


Petroleos Mexicanos announced 
that a deep wildcat well will be 
drilled in Lower California as soon as 
equipment can be moved in. Con- 
tractor for the job is Pike Drilling 
Company de Mexico, subsidiary of 
Thomas P. Pike Drilling Company, 
Los Angeles. Pike first entered Mexico 
to drill Edwin Pauley’s first wildcat 
in the Trevino structure near Rey- 
nosa, Mexico. 

The Lower California well will be 
the first deep test in an area cover- 


interesting region for oil geologists, 
Location will be about 600 miles 
south of the California-Mexico bor- 
der and about 15 miles inland from 
the Pacific Ocean. Pike is shipping a 
10,000-foot diesel rig to the site as 
soon as the location is cleared and a 
personnel camp set up. The first load 
of equipment, including road grading 
machinery and camp facilities, left 
Long Beach harbor by boat February 
17. It is anticipated a camp of about 
50 men will be maintained at the well 
site and will be staffed by Pike and 
Pemex engineers. 

Pike is moving in a rig for Pauley’s 











difficult to keep technical classes at ing several hundred miles, and the second wildcat to be drilled near 
full strength. peninsula itself has always been an Reynosa. 
Total 
Foreign Employed 
Petroleum Immediately 
Domestic Graduates After Same Average | 
Graduates Same and Same Graduation For | Starting | Same 
Degrees Spring For Country For 1950 1946 | Salary | For 
College or University Offered 1950 1946 1950 1946 Percent Percent) 1950 1946 
California Institute of B.S. (GS) 15 1 1—Canada 1—Holland 1N.A. N.A. $275-300 | $225-250 
Technology M.S. (G) 7 5 1- Holland 1—India 
M.S. (GPH) 5 1—India 
Ph.D. (Gen 3 |} 1~Turkey 
Colorado Mines B.S. (PE) 53 4 7-No 0 70 N.A. $275-325 N.A. 
B.S. (PR) 29 0 Countries 
B.S. (GE 59 2 given 
Iowa University B.A. (G 12 0 0 0 2 34 $350 =| $200 
M.S. (G 14 3 | 
Ph.D. (G) 2 0 | 
Louisiana State B.S. (PE 42 3 1—Belgium 0 90 100 $275 | $245 
B.S. (G 35 3 2—China 
Missouri Mines B.S. (MP) 43 1-Turkey 0 65 100 $275 | $250 
B.S. (MG) 27 | 
New Mexico Mines B.S. (PE) 6 3 0 0 70 100 $300 =| $260 
B.S. (PG 8 0 
Ohio State B.P.E. (PE) 5 2 2-China 0 80 50 $310 | N.A. 
B.A. (G) 0 0) 
B.S. (G 39 12 
M.S. (G 6 l 
Ph.D. (G) 3 0 
Texas A. and I. B.S. (NGE) 36 4 0 0 90 100 $260 $275 
Texas A. and M. B.S. (PE) 78 21 0 0 75 100 $275-300 | $225-250 
B.P.E. (PE) 0 | 
B.S. (GE 7 
M.S. (PE) 1 
Ph.D. (PE 0 
Texas Tech. B.S. (PE 38 3 0 0 50 N.A. $278 N.A. 
B.S. (PG) 25 4 
Kansas U. B.S. (PE 11] 18 0 0 80 100 $290 N.A. 
M.S. (PE 
Ph.D. (PE) 
Minnesota U.* B.P.E. (PE 5 O* 0 0 80 axa $285 N.A. 
B.G.E. (PG 
Pittsburgh U. B.S. (PE) 38 2 0 0 50 100 $300 N.A 
B.S. (PG) 
M.S. (PG) 
Texas U. B.S. (PE 75 1] 1—~Mexico 1—Canada 80 95 $285 $225 
1—Colombia 
Tulsa U. B.S. (PE) 98 8 4—-Canada 4-Venezuela 85 100 $285 $275 
B.G. (PG) ++ l- Iran 
B.S. (GE) ] 1—Lebanon 
B.P. (GPH) 5 
lotal 835 11] 24 8 


Tt Not Available. 
B.S.—Bachelor of Science 
B.P.E. 
M.S.— Master of Science. 


B.A.—Bachelor of Arts. 


B.G.—Bachelor of Geology. 
B.P.—Bachelor of Physics. 





* Minnesota U. closed its petroleum department during the war 


Bachelor of Petroleum Engineering. 


Ph.D.—Doctor of Science (in this case). 


starting up again in 1946. 
(PE 


x)-—Geology. 


GPH)—Geophysics. 


Gen)—General (in this case the major course of study). 


B.G.E.—Bachelor of Geological Engineering. (PR)—Petroleum Refining. 
(MP)—Mining Petroleum. 


MG Mining Geology. 


PG Petroleum Geology. 
Natural Gas Engineering. 


(NGE) 


Petroleum Engineering. 
GE)—Geological Engineering 
GS)—Geological Science. 
( 
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_. « «the Oil Capital — | 
of the once Wild West! | 


A new Mid-Continent State of Sure Supply! In Casper 

—oil capital of the West — Mid-Continent’s famed 

blue neon derrick now stands as a symbol of the finest 

in oil-field supplies and equipment. It is the same blue | 
neon oil-spouting derrick that has become a guide | 
for oil men in Arkansas, Colorado, Kansas, Louisiana, 

New Mexico, Mississippi, Oklahoma and Texas. 

Wyoming has become another Mid-Continent State 

of Sure Supply! 


HD-CONTINENT 
- ubply ompany 


General Offices Mid-Continent Bldg. FORT WORTH, TEXAS 


International Section »* 281 











HE third World Petroleum Con- 

gress, to be held at The Hague 
May 28 to june 6, has a permanent 
council which formulates policy and 
prepares the agenda 
for the meetings 
held every four 
years. The Congress 
brings togethe: 
world oil men for a 
periodic exchange 
of ideas and prac- 
tices and the per- 
manent council 
consists of promi- 





nent oil executives 
from all the oil pro- 
ducing countries. 
The chairman of this council must, 
therefore, be a man thoroughly ac- 
quainted with most of the oil areas of 
the world. It was to this important 
post that G. A. Tuyl Schuitemaker of 
the Netherlands was recently elected. 


G. A. Tuyl 
Schuitemaker 


It is doubtful if a man with a more 
varied international petroleum back- 
ground could have been found. 
Schuitemaker was born in Holland in 
1889 and received his formal educa- 
tion at the Delft Technical Univer- 
sity, where he graduated as a me- 
chanical engineer in 1913. He re- 
mained at the university another year 
for postgraduate study in physics, fol- 
lowing which he served in the Neth- 
erlands Army as an officer in the 
first world war. 


In 1918 he joined the Royal Dutch 
Shell group and went to Indonesia 
as a field engineer. He was subse- 
quently put in charge of the engineer- 
ing department of Bataafsche Petro- 
ileum Maatschappij, a Shell company, 


in Sumatra. From 1923 to 1926 he 
worked in the U. S. with Asiatic 
Petroleum Company (Shell) out of 


the New York office. He returned to 
Holland in 1926 to work in the en- 
gineering department of the parent 
company until last year. His work in 
this period took him to the oil fields 
of the U. S., Mexico, Curacao, Trini- 
dad, Venezuela, Colombia, Ecuador, 
Iraq and back to Indonesia. In 1950 
he became chairman of the Petroleum 
Engineering Section of the Royal 
Netherlands Institution of Engineers 
and a consultant to the Royal Dutch 
Shell Company. 

American members of the perma- 
nent council which Schuitemaker now 
heads are F. S. Clulow, Dr. G. Egloff, 
Dr. K. G. Mackenzie and Dr. E. V. 
Murphree. 


LETOS O. Bennet, a former 
A employe of the Texas Oil Com- 
pany at Port Arthur, Texas, from 
1927 to 1942, has been promoted to 
the grade of colonel at U. S. Armed 
Forces European Command Head- 
quarters in Heidelberg, Germany, 
where he is chief of the Quartermas- 
ter Division, area petroleum office at 
Command Headquarters. 





Taking Time Out from their study of new drilling methods in the U. S. are W. T. Irvine, 
left, and R. E, Johnson, right, of Anglo-lranian Oil Company. Shown here with them in a New 
York night club is Export Representative D. T. O’Connor. 
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Of World Bil Men 


Bennet is a registered professional 
petroleum engineer in Texas. His 
home is in Fayetteville, Ark. A grad- 
uate of Fayetteville high school, Col. 
Bennet received his bachelor of sci- 
ence degree in engineering at the 
University of Arkansas, Fayetteville, 
in 1926. He received a reserve com- 
mission from his enrollment in the 
reserve officers training corps while in 
college. He also served with the 206th 
Coast Artillery corps of the Arkansas 
National Guard in the 1920's. 

He entered active duty in the Army 
in June, 1942, and during World War 
II was petroleum officer in the West- 
ern base section of the European 
theater of operations from 1944-45. 
He was then reassigned to the South 
Pacific theater where he 
staff officer of an Air Force supply 


served as 


base. 

Returning to civilian life in 1946, 
he was with Ash, Howard, Needles 
and Tunner, consulting engineers in 
Kansas City, Mo., for three years. He 
was recalled to active duty in August, 
1950. 


A. GRIMES was elected a di- 
erector of Creole Petroleum 
Corporation succeeding C. L. Burrill. 
Grimes has been associated with the 
oil industry for 28 years, most of 
them with Creole in Venezuela. 
Grimes’ career with Creole started in 
1922 when he was employed as a 
field engineer. With the exception of 
short temporary assignments in New 
York and when he was general man- 
ager of the International Petroleum 
Company, Ltd., in Peru, he has been 
continuously in the employ of Creole 
in Venezuela. His latest assignment, 
prior to his election as a director, 
was member of the Management 
Committee in Venezuela, to which 
position he was appointed in March, 
1950. 


TANWOOD I. Williams, vice 

president of Thomas P. Pike Drill- 
ing Company, has returned from 
Mexico City where he discussed con- 
tract drilling for Petroleos Mexicanos, 
the government authority for the 
Mexican oil industry. Pike is drilling 
a series of wells in the state of Tam- 
aulipas, Mexico, for E. W. Pauley. 
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YEARS FASTER... 


/ with the new, improved 
airborne magnetometer 


Ground.surveys are slow moving and costly. But aerial recon- 
naissance can be accomplished swiftly and accurately. To speed 
the search for new oil resources, the new, improved, Gulf magnetom- 


eter is now available. 


Developed by Gulf and field tested by Aero Service, the improved 
magnetometer brings a new precision to the aerial magnetic 
method. It is essentially drift-free—capable of a much more rapid 
response. As a result of this increased stability and sensitivity, an 
exact magnetic record, accurate to variations of only 1 gamma, 
can be made. From these records, Agro technicians compile pre- | 
Cision Magnetic intensity maps contoured to intervals as small as 
5 gamma as a matter of routine. For special requirements, reliable 


maps of 1-gamma contour interval have been produced. 



















Independent of terrain... unaffected by accidental magnetic 
objects on the surface, the airborne magnetometer delivers precise 
data in a continuous trace, rather than the coarser record obtained 





by point-to-point ‘ground surveys. And the aerial study is completed 


at a small fraction of the time and cost of ground methods. 


Aero Service will place its expert magnetometer staff at your dis- 
posal. Each man is backed by Arro’s 30 years of mapping experi- 
ence and over 200,000 square miles of successful magnetometer 
surveys all over the globe. Let us show your engineers and geolo- 


gists how the improved Gulf airborne magnetometer, coupled 
with Arro’s precise correlation of aerial data and ground posi- 
tions, can profitably meet your particular requirements. Your 


inquiry is invited. 













SERVICE CORPORATION 
236 E COURTLAND ST, PHILA. 20, PA. 


Oldest Flying Corporation in the World 








AERO MAPS THE FUTURE 








TOPOGRAPHIC MAPS e PLANIMETRIC MAPS ¢ PRECISE AERIAL MOSAICS « AIRBORNE MAGNETOMETER SURVEYS ¢ RELIEF MODELS + COLOR PHOTOGRAPHY 
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Reserves in Three Brazilian 


Fields Set at 18 Million 


NE of the least developed oil 

areas of the world, with great 
geological potentialities for the accu- 
mulation of oil, Brazil recently esti- 
mated the reserves of three of its 
small fields to be 17,840,000 barrels. 
In terms of world reserves this figure 
is relatively insignificant; however, of 
absorbing interest to international oil 
men is the vast unexplored portion 
of the country which may be oil pro- 
ductive. 

Present production is from _ five 
small fields near Salvador on the cen- 
tral east coast of Brazil. The Candeias 
field has estimated reserves of 9,640,- 
000 barrels and produced a little more 
than 43,000 barrels in October, 1950. 
In September, 1950, the Candeias 
field recorded the largest producing 
well yet drilled in Brazil with the 
completion of field well C-26 for 1800 
barrels per day. This well is in con- 
siderable contrast to the other field 
wells which produce a maximum of 
30 barrels daily. Productive sands in 
C-26 occur from 2279 to 2483 feet. 
The Dom Joao field has estimated re- 
serves of 4,657,000 barrels and the 
Itaparica field has estimated reserves 
of 3,550,000 barrels. All of these fields 
are being developed slowly and it is 
possible that the Reconcayvo sedimen- 
tary basin in which they occur will 
develop into an important oil area. 

The main area of oil interest in 
Brazil, however, centers about the 
Amazon sedimentary basin, 1200 miles 
northwest of Reconcavo. This vast 
basin extends from the mouth of the 
Amazon River inland 1000 miles, al- 
most to the border of Colombia. Some 
geological surveying has been carried 





on at the mouth of the Amazon and 
the first deep test was drilling there 
at the junction of the Para and To- 
cantins rivers. (See Worip Or for 
October, 1950). The well was drilled 
to test an anticlinal fold developed by 
seismograph, and there is an area of 
23,000 square miles in the region 
which is favorable to oil accumulation. 

Brazil’s oil activities are presently 
carried on by Conselho Nacional do 
Petroleo, a government entity, with 
some American companies engaged as 
consultants or contractual drillers. 
Several U. S. oil companies have ex- 
pressed a desire to enter Brazilian oil 
development work, but thus far the 
country’s constitution has not  per- 
mitted foreign participation in oil ex- 
ploration or exploitation. A petroleum 
law was proposed in 1948 which was 
proclaimed as an invitation to foreign 
oil companies to enter the country. 
However, passage of the law has been 
blocked by the Nationalist and So- 
cialist parties and the issue is con- 
sidered dead. Some political observers 
expressedshope that, with the inaugu- 
ration of President Vargas, the law 
would receive favorable considera- 
tion. This hope was based upon the 
assumption that Communists may 
have had some behind-the-scenes in- 
fluence in blocking the passage of the 
law and the fact that incoming Pres- 
ident Vargas is strongly anti-com- 
munist. 

However, the record of Vargas’ ad- 
ministration, before that of President 
Dutra, indicates that passage of an 
oil law favorable to foreign partici- 
pation is unlikely when he returns to 
office. 





Oil Discovery Reported 
In Celle Area of Germany 


Reports from Germany indicate a 
new oil field 12 miles east of Celle. 
A wildcat, Hohne 1 of Deutsche Er- 
doel-AG, found light crude at 5761-84 
feet in sandstone of the Lias forma- 
tion and initial production tests gave 
a flow of 350 barrels daily. The dis- 
covery, located 1.2 miles north of the 
village of Hohne, was drilled on the 
strength of a reflection seismograph 
survey which indicated a deep inter- 
mediate structure of the same type as 
those of the Suderbruch and Eldin- 
gen fields. 

A new oil producing sand_ was 
found in the Suderbruch field, about 
20 miles north of Hannover. The 
field, jointly owned by Gewerkschaft 
Brigitta [Shell and Standard Oil 
Company (N. J.)] has been produc- 
ing from the Cornbrash sand in the 
past and now shallower production 
has been found in the Upper Valendis 
sand at 3842 to 3862 feet. Initial test 
of the sand produced 240 barrels of 
oil daily but the extent of the sand 
has not yet been estimated. 

Deutsche Vacuum Oel AG (So- 
cony-Vacuum) has started geophysi- 
cal surveys in the Bavarian foothills 
of the Alps, which is to be the fore- 
runner to deep exploratory drilling. 
This marks the first time modern re- 
flection seismograph work has been 
done in Germany and _ preliminary 
results already obtained indicate that 
the method is turning up results far 
superior to the old methods. 

The Association of Crude Produc- 
ers and Refiners of Germany . have 
made a forecast for crude production 
for the first quarter of 1951 which 
includes 694,000 barrels in January, 
672,000 barrels in February, and 
707,700 barrels in March, for a total 
of 2,073,700 barrels. 

















Following Thai Custom, when Standard-Vacuum Oil Company opened a new bulk plant and hydrant aircraft refueling system at Don Muang 
Airport, Bangkok, company officials consulted an astrologer for a propitious opening date and arranged for Buddhist priests to bless the installa- 
tion and equipment. At left, the priests apply sacred paste, part of the ritual. At right, they sprinkle holy water at the gate of the company’s 


new 75,000-gallon bulk plant which supplies the hydrant system. 
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obtained by AUTOMATIC STEPLESS / / 
adjustment of line speed to load,/ / 
realised by the HYDRAULIC 


TORQUE CONVERTER arranged / 
between engine and drum in the 














l Trellis-work mast )’. 
with 60tons maxi- 
mum crown load 
capacity, working 
height to ground 
59 ft. Easy erection 
by hydraulic rams. 
Telescoping motion 
of upper mast sec- 
tion obtained with 
hoisting line reeved 


in ordinary fashion. | 
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{ Air-operated drum clutches and | 
brake, actuated by a single handlever. 
Clutch-mounted sprockets provide 
possibility for driving rotary ae 


Land mud pump. 
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Operating position 
quite close to hole 
affords optimum 
visibility. 





L ¢ Maro == over-the-road 


Please write for detailed information. position. 


EISENWERK WUELFEL-> HANNOVER-WUELFEL .GERMANY 


“See Wuelfel at the German Industries Fair Hannover from April 29th until May 8th, 1951, Open Air Space.” 
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A mighty helpful 
booklet if you use 
Herc-Alloy Steel 
Chain. 


WRITE FOR A COPY 


» 


COLUMBUS McKINNON 


ATP NINE e) 110) Vile). 
Affiliated with Chisholm-Moore Hoist Corp 
GENERAL OFFICES AND FACTORIES: TONAWANDA, WN. Y 
SALES OFFICES: New York e Chicago 


Cleveland ¢ San Francisco 
Other Factories at Angola, New York, 


c . os ’ . : 
»t. Catharines, Ont. and Vereeniging, South Africa 
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Venezuela's Production Up 


As Exports to U. S. Hiked 


acces sian oil production 
' curved sharply upward in Janu- 
ary, reaching new levels as producers 
raced to send all the oil they can to 
the U. S. under the 10% cents per 
barrel tariff applicable to a limited 
quota. Output this year was on the 
order of 200,000 barrels more per day 
than in January last year when pro- 
duction was 1,465,034 barrels per day, 
and 500,000 barrels more than the 
daily output in January, 1949. 

For the week ending January 22 
the daily average output by operators 
was as shown in Table 1. 

The number of rigs operating on 
new drilling in Venezuela rose from 
71 at mid-1950 to 77 as of January 1, 
1951. Rigs on exploratory drilling ac- 
counted for 21 percent of this total. 
Forty-three drilling rigs, or more than 
half the total, were operating in East- 
ern Venezuela. Distribution of these 
rigs by companies and type of drilling 
was as shown in Table 2. 

Wildcats of late January included, 
in Western Venezuela, Atlantic’s 
Guasare 1, testing at 14,460 feet. 
Shell’s CQ-1, near Valera, was drill- 
ing below 8000 feet, and its Escon- 
dillos DPE-1 was testing at 11,231 
feet. BCO’s EM-285, on the north- 
east side of Lake Maracaibo, was neat 
14,000 feet. Atlantic had another test, 
Monal 1, drilling near 6000 feet, in 
the central state of Guarico. 

In Eastern Venezuela, Phillips was 
running casing near 11,000 feet in 
Laloma 2. Texas’ Mata 1 was test- 
ing at just under 12,000 feet. Mene 
Grande was testing Chipo 1, bottomed 
at 9904 feet, and drilling below 5000 
feet in Cerro Pelado 1A, below 7000 on 
Jonote 1 (jointly owned with Creole), 
and at about 2500 in Chaparro 1. 





TABLE 1 
Le 
| Western Eastern 
COMPANY Venezuela | Venezuela Total 
Atlantic Refining Co. 19,700 19,700 
British Controlled Oil- 
fields (BCO)...... 957 957 
Crecle Petroleum Co... 557,575 144,165 701,740 
Mene Grande Oil Co... 58,542 215,659 274,201 
Pantepec Petroleums... 10,943 10,943 
Phillips Petroleum Co.. 5,862 5,862 
Richmond Petroleum Co. 14,345 14,345 
Shell Oi] Company.....| 513,765 513,765 
Sinelair Oil Company. . 11,380 11,380 
Socony-Vacuum 46,082 46,082 
Texas-Mercedes Co. 14,712 32,279 46,991 
Total 1,159,896 486,070 | 1,645,966 


Creole resumed drilling in the high-7 
gravity Cumarebo field near the | 
Caribbean in Western Venezuela, for 
the first time since 1947, with the 
outpost CU-134, northeast of the 
held. It also announced a _ wildcat 
location, Guanoco 1, about five miles 
southeast of the Guanoco asphalt lake 
in Northeastern Venezuela, which has 
not been exploited for many years. 

Shell is planning a second deep 
Cretaceous test in the Concepcion 
held on the west side of Lake Mara- 
caibo. The first such test, C-148, was 
completed in 1948 at 12,085 feet and 
has been a satisfactory producer, 
though by no means so successful as 
the Cretaceous wells of the neighbor- 
ing La Paz field. One of these La Paz 
limestone producers, P-84, is Vene- 
zucla’s most prolific oil well, with a 
cumulative production, since its com- 
pletion in 1946, of 30,536,340 barrels. 
At times P-84 has produced 30,000 
barrels per day. Its production in De- 
cember, 1950, topped 560,000 barrels. 

Pantepec resumed drilling in_ its 
portion of the El Roble field (Creole 
and Mene Grande also own parts of 
the area) with RPN-27, first hole to 
be drilled there since early 1950. 

Sinclair announced a new-field test, 
Piedra Azul 1, to be drilled several 
miles north of Atlantic’s Tucupido 
field. Texas will soon drill wildcat El 
Cocal 1, at a point near the shoreline 
of the Gulf of Venezuela, on acreage 
acquired from Creole last year. Near- 
est show of oil is a considerable dis- 
tance away, in Richmond’s Urumaco 
acreage inactive for many years. 

Sinclair will drill its third well in 
the Guere field in Eastern Venezuela, 
having had two successful completions 
since Mene Grande’s Los Mangos 1, 





TABLE 2 
| 
Develop- | Explora- 
COMPANY ment | __ tory Total 
Atlantic Refining Co 4 2 6 
British Controlled Oil- 
fields jf 1 l 2 
Creole Petroleum Co... 6 1 7 
Mene Grande Oil Co. 16 5 21 
Phillips Petroleum Co 2 1 3 
Richmond Petroleum Co. 1 1 
Shell Oil Company. . 21 4 25 
Sinclair Oil] Company 1 1 
Socony-Vacuum. 3 1 4 
Texas-Mercedes Co 3 4 7 
58 19 77 


WORLD OJL « April, 1951 











Tulsa friction clutch winches are favorites of con- 
tractors, riggers, steel erectors, pipe line contractors 
and public utility companies. The three-disc friction 
clutch and automatic worm brake assembly make 
these winches ideal for logging, ginning pipe, 
setting poles, pile driving, and raising or lowering 
any load requiring smooth acceleration and de- 
celeration. 


Whatever your winching requirements, there’s a 
Tulsa Winch to do the job. Tulsa Winches are avail- 
able in 28 different models, in capacities from 
6,000 to 80,000 pounds and designed for use on 


all makes and sizes of trucks and crawler tractors. 
For detailed information and prices, contact your TULSA, OKLAHOMA SET ot 


nearest Tulsa Winch distributor or write direct to— 
Pat. Off 815-27 E. First Street 


THE WORLD’S LARGEST MANUFACTURER OF TRUCK POWER WINCHES 





five miles away, indicated that pros- 
pects there were good. 

At the end of 1950, a total of 36 
geological and geophysical parties 
were in the field in Venezuela for 
the nine operating companies. ‘This 
number included 16 surface-geology 
parties, 14 seismograph crews, 2 
gravimeters and 1 telluric (earth- 
current) party. Shell companies were 
operating 10 parties, Creole had 8, 
Socony 5, and the other six operators 
were using from 1 to 3 parties each. 
The greatest number of crews, seven, 
was working in the central state of 
Guarico. Next most active areas were 
the western states of Zulia and Fal- 
con, followed by the eastern state of 
Anzoategui. The Marine Geophysical 
Company, of Dallas, continued to 
work overwater in Lake Maracaibo 
on a joint seismic project of the 
Creole, Mene Grande, Richmond and 
Shell companies. 

Crew-months of exploration ac- 
tivity in Venezuela during 1950 are 
summarized below: 


Surface geological 187.5 
Seismograph 148.5 
Gravity 35.0 
Structure drill 28.0 
Telluric 12.0 
Aeromagnetic a oe 
411.25 
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HOUSTON NEW ORLEANS 


WORTHINGTON 
Heavy-Duty 
ROTARY PUMP 


Illustrated is a Worthington 3” type GRS Rotary Pump, directly 
connected to an automotive-type engine—a highly efficient unit 
for continuous, heavy-duty service. Handles pressures up to 300 
PSI, continuous. 


For your requirements, consult our 
nearest Office or Distributor 


A. M. LOCKETT & COMPANY, LTD. 


Russians Try to Increase 
Balkans’ Oil Production 


During the third quarter of 1950, 
oil production from the Balkan coun- 
tries averaged 75,000 barrels daily for 
Roumania, 12,000 for Hungary, 5700 
for Albania, 1000 for Czechoslovakia, 
and 1300 for Yugoslavia. Except for 
the latter country, most of this pro- 
duction was going to Russia or was 
being used by Russian military forces 
in the countries themselves. 

The meager information available 
indicates that efforts are made by the 
nationalized petroleum industries to 
expand the existing oil output, but in 
most cases their efforts are directed 
by Russian military missions. For ex- 
Albania, after 
stagnation the Russians 
took over active control of the oil 
industry and moved in four addi- 
tional drilling rigs for the Devoli and 
Berat fields. The additional equip- 
ment permitted an increase in oil 
output, but the Russians took all 
production for their own use. The 
Albanian crude is being processed in 
Batumi in 


ample, in several 


months of 


refineries at Valona and 


Russia. 





Already taking most of Roumania’s 
crude production, Russia is now plan- 
ning to curtail local refining of Rou- 
manian crude and will ship the oil 
to Batumi, on the Black Sea coast. 

Russian oil men have been engaged 
in the search for oil in Hungary the 
past few months, especially around 
the Balaton Lake area where two 
productive structures are said to have 
been found. The work has reportedly 
developed reserves of 4 million bar- 
rels and the exploitation of the area 
will be carried on by a joint Russian- 
Hungarian oil combine. 

Tito’s Yugoslavia produced 4839,- 
000 barrels of oil in 1950 and the in- 
crease of about 50,000 barrels over 
1949 is due principally to expansion 
of the Sisak field. German geologists 
have been engaged to carry out the 
search for oil in the region north of 
Zagreb, between the Drava and Sava 
rivers, where some low gravity crude 
has been found. Another group of 
German geologists is carrying on the 
search for oil in the region along the 
Yugoslavia-Greek border in Mace- 
donia, and it is announced that wells 
drilled in the region between Lake 
Okrida and Monastir have tested up 
to 28 barrels of distillate daily from 
a depth of 4800 feet. ‘ 


NOW YOU CAN EASILY 
TAKE ACCURATE WIRE 


LINE MEASUREMENTS 


TYPE GRS 





to make a trip with your bailer 


priced right 


DALLAS 





CAVINS DEPTHOMETER 


will tell you where bottom is in little more time than it takes 


Gives you accurate depth in 


plain figures—compensates for raising and lowering tools 
when feeling for bottom. Strong, light-weight, easily used, and 
Send today for illustrated folder. 


THE CAVINS Co. 


2853 Cherry Ave., long Beach 6, California 
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You’ve only to look into a Fluor Counterflo Cooling 


You’ve heard of 


FLUOR QUALITY 
eoehere’s proof 





Tower for the proof of quality—quality of design, of 
manufacture, of performance, and of appearance. The 


- . Pe 
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points illustrated below are just a few of the many features 
that have earned Fluor Towers their enviable reputation 


for quality—compare them when next you buy or specify. 
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WRITE FOR FREE TECHNICAL ARTICLES: 
“Cooling Tower Studies,” “Cooling 
Tower Maintenance,” “Evaluating 
Cooling Tower Performance.” 
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SURE WITH ‘ft, 
THE FLUOR CORPORATION, LTD., 2500 souTH ATLANTIC BOULEVARD, LOS ANGELES 22, CALIFORNIA 


New York, Chicago, Boston, Pittsburgh, Tulsa, Houston, San Francisco, Birmingham, Calgary. 
REPRESENTED JN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, .E.C.I., England 
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Weight Indicator and Anchor 





This item supplements Martin-Decker Cor- 
poration data on pages 3089-3128 of Com- 


posite Catalog, 17th Edition. 








The Type “F” Martin-Decker weight 
indicator and the National Supply Com- 
pany Type “F” Ideal wire line anchor, 
with a 40,000-pound dead line capacity, 
capable of handling 7%, 1, 1% and 1%- 
inch lines, has been developed for use on 
masts and small rigs. This combination 
provides a weight indicator lower in cost 
than the famous Type “D” with an anchor 
which is half the size, half the weight and 
two thirds the capacity. Type “F” pro- 
vides side mounting for derrick or mast 
leg installation. It has 12-inch gauge dial 
graduated for 4, 6, 8, 10 lines: shows net- 
weight-on-the-bit directly in pounds or 
kilos; has a Vernier weight indicator”: is 
unaffected by temperature and ftuid vol- 
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ume changes; and requires no adjustment 
for cable size or numbers of lines strung. 

The weight indicator and wire line 
anchor (like the Type “E” and Type 
“D”) combine a snubbing drum having a 
lever arm which is pivotally mounted on 
Timken bearings. The wire line pull trans- 
mits a rotational force to the snubbing 
drum which actuates the pressure trans- 
former. The dead line load is transformed 
to hydraulic pressure by the lever and the 
pressure transformer combination and is 
transmitted to the gauge at the driller’s 
position through high-pressure synthetic 
rubber hose. The anchor and weight indi- 
cator combination directly supports the 
load. 

For additional information, write Mar- 
tin-Decker Corporation, 3431 Cherry Ave- 
nue, Long Beach 7, Calif. 


Pumping Control 





This item supplements General Electric 
Company data on pages 1809-1820 of Com- 
posite Catalog, 17th Edition. 





A new oil well pumping control has 
new design in the magnetic starter, over- 
load relay, motor disconnect switch and 
lightning arrester. In addition to the four 
new design components of the pumping 
control, a new starting timer provides in- 
creased flexibility for starting motors after 
shutdown. An improved time switch with 
new camriders for more reliable time set- 
tings has also been developed for the con- 
trol, according to G-E Control Division 
engineers. 

The control withstands voltage surges of 
22 KV crest with a 1.5x 40 wave and a 
10,000 amperes current crest. 

The magnetic starter is a three-pole lift 
type starter equipped with a _ strongbox 
magnet coil to protect the coil from dust 
and dirt. Clamp type solderless terminals 
and solid silver contacts are utilized 
throughout the component. 

A bi-metal isothermic overload relay 
has been designed with a renewable inter- 
changeable heater, hand or automatic re- 
set and large solderless terminals. 

A three-pole fusible disconnect switch 
of which any pole may be removed for 
repair and inspection affords quick make 
or break mechanism. An on-off indication 


Save Time—Write Direct 


As a service to readers, all items in 
WORLD OIL include the complete mail 
address of the manufacturer. This 
makes it possible for those desiring 
additional information to write any 


manufacturer without the delay oc- 
casioned by going through offices of 


WORLD OIL, and enables subscribers 
to request specific data in which they 
are particularly interested. 


stamped on the switch base indicates the 
position of the switch when the case is 
open. New thyrite type lightning arrestor, 
metally enclosed, protects the timing re- 
lays and the contactors. 

A weather resisting sheet steel enclosure, 











housing all the parts of the control with 
drip shield, is finished with aluminum 
paint. 

For additional information, write Gen- 
eral Electric Company, Control Division, 
Schenectady 5, N. Y. 


V-Angle Compressor 





This item supplements Ingersoll-Rand Com- 
pany data on pages 2465-2472 of Composite 
Catalog, 17th Edition. 








The SVG gas-engine drive compressor is 
an improved version of the V-angle XVG, 
and is available in two sizes, 330 hp with 
six cylinders, and 440 hp with eight cyl- 
inders. Both sizes weigh about 20 percent 
less per brake horsepower than the XVG. 

Crank angles of 120 degrees on the six- 
cylinder unit and 90 degrees on the eight- 
cylinder unit, two power cylinders per 
compressor frame, lightweight aluminum 
power piston with low inertia forces, and 
shaft counterweighting have been added 
for smooth running qualities. 

Controls and valves are grouped at the 
operating end. A guage panel with mani- 
fold-depression and oil pressure guages is 
placed at the same end. 

For additional information write for 
Form 3128, Ingersoll-Rand Company, 11 
Broadway, New York 4. 


WORLD OIL « April, 195] 























the NEW line of 
“OILWELL’’ PUMPING UNITS 


x 10 GEAR CASE SIZES 


+ 


9 FRAME, BASE 
AND BEAM. SIZES 


A VARIETY OF 

PITMAN, CRANK 

AND SUB-BASE 
ASSEMBLIES 
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Re-engineered to give you 

m- 
ite 

G REATER STANDARDIZATION of basic assemblies plus B “OILWELL” PUMPING UNITS—BEAM CAPACITY VS NOMINAL HORSEPOWER 

J increased interchangeability of beams, frames - : T 7 

and gear boxes, enables “Oilwell” to give you tailored- ‘. — eget Bisel 

° b ° . . . . . } 24£2 | 29€2 346 | 

for-the-job pumping units that will meet 44 different 4 aaa 

pumping requirements — ranging from 3 to 46 input HA 24017 29017 

horsepower. aed oe ae 

; Naturally, your first saving comes from getting a unit that me 126 roe | 4602 
ie ; : ae ——— | 

will do your pumping job safely, dependably, efficiently— ; ze ‘a0 | ‘oa 

without investing in unnecessary capacity. Additional savings = [ste rene a e 34017 | 

accrue because of the extent to which sub-assemblies can be — sien ie ie 
is interchanged in the field on units to secure varying capacities 3 o4_™?_ju rea | | 
A thereby reducing maintenance requirements to a minimum. me 0) tae ae | ee | 

ee ~ : s A a “saa [sae ag 29614 | 

a4 The chart, at right, tells the story of how combinations of w | | 
7 & 10 gear-case sizes and 9 frame-and-beam sizes plus a variety ] ss oe = | 
: , : % | | ae 7 ” i a 
i. of pitman, crank and sub-base assemblies, result in a total of ’ , , : > MA p Ma j2 
te 44 individual units. By means of bolt-on base extensions to NOMINAL HORSEPOWER AT 20 Sx 
the larger sizes, for electric motors, multi-cylinder and single- OIL WELL SUPPLY COMPANY 
" cylinder engines, a total of 108 possible arrangements is avail- Branches Serving All Oil Fields 
d able to meet varying power applications without costly field Executive Office—DALLAS, TEXAS Division Offices—CASPER, WYOMING 
: modifications. Export Division Office— COLUMBUS, OHIO... DALLAS, TEXAS 
e Get the facts... from our friendly “Oilwell” Rep- 30 ROCKEFELLER PLAZA HOUSTON, TEXAS...TULSA, OKLAHOMA 
é resentative ...or write for Booklet No. 14-51. NEW YORK 20, N.Y. LOS ANGELES, CALIFORNIA 
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"'SCRATCHERS 


' AND. 


‘CENTRALIZERS 


ar) FOR 


4 GOOD CEMENT JOB 











BW MULTI-FLEX 
SCRATCHERS 


@ SCRATCH ON THE UP-STROKE 
won't “tear up” the hole while run- 
ning in. 

@ RUGGEDLY CONSTRUCTED... 
Can “take it” on the casing rack and 
in the hole. 

€) LONG, STRONG, REVERSIBLE 
Multiple wire scratching fingers —5 
inches long—are flexible, sturdy and 
scratch thoroughly. 


a GOOD combination 
with BuW LATCH-ON 
CENTRALIZERS 












Lasiest 
to Install! 


Well Completion Specialists * 


WEST COAST — 3545 Cedar Avenue 
Long Beach 7, California, Long Beach 4-8366 
GULF COAST — P. 0. Box 5266 
Houston 12, Texas, Phone: WEntworth 6603 
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Trolley 





This item supplements American Chain & 
Cable Company data on pages 224-225 of 
Composite Catalog, 17th Edition. 








Wright-Way 
3-ton capacity, are 
made to use in industrial applications that 
do not require the 


A new line of trolleys, 


available from '/2- to 


high efficiency or high 





ready to go to work wherever hooked. 
pulling rod lines, stretching guys 
of the jobs it handles easily, 

All Safety-Pulls are tested at 100 percent overload. 
Dual ratchet and pawl construction cannot slip—holds 


OZ="70 


COMPOSITE 


PM EN T 


CATALOG 


factor of safety of Wright Timken, 
or S.A.R.B. trolleys. 

The Wright-Way trolley has chilled 
tread wheels, roller bearings, heavy steel 
axles, equalizing pin and becket strap, and 
heavy fabricated steel side plates. The fac- 
tor of safety is three-to-one minimum on 
all sizes. They are plain trolleys built only 
for standard I-beam sizes. 

For additional information, write Wright 
Hoist Division, American Chain & Cable 
Company, York, Penn. 


Oil Filter Cartridge 


This item supplements Wisconsin Motor Cor- 
poration data on page 5165 of Composite 
Catalog, 17th Edition. 


Hyatt 








A new filter for the lubrication system 
of V-type four-cylinder Wisconsin Air- 
cooled engines combines two filtering 
mediums, virgin cotton and plastic impreg- 
nated wood cellulose. The filter, known as 
the Micro-Fine Oil Filter Cartridge, re- 
moved solids of micron size, measuring less 
than 1/10,000th inch. It holds its own 
dry weight of acids, dirt, and filings. 


For additional information, write Wis- 
consin Motor Corporation, 1910 South 
53rd, Milwaukee 46. 





HIRE 
ONE MAN 










; FFING 
with a co HOIST 


One man with a Safety-Pull Ratchet 
Lever Hoist does the lifting, pulling, 
holding work of many — in shop or 


field. 


Even the smallest Safety-Pull, 


weighing only 14 lb., delivers a 1500- 
lb. vertical or horizontal pull — is 


Lifting pipe, 
these are but a few 
safely. 


securely in any position. Choice of nine sizes with ca- 


pacities up to 30,000 lb. Send for Bulletin 


COFFING HOIST COMPANY | | 


‘Danville, Mlinois | 


Quik-Lift Electric Hoists ¢ 
Hoist-Alls * Mighty-Midget 
Pullers * Spur-Geared Hoists 
* Differential Chain Hoists 

¢ Load Binders 

¢ Il-Beam Trolleys 


O4SP 
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. 
Pumping Jack | 
This item supplements Pelton Water Wheel 
Company data on pages 4085-4088 of Com- | 
posite Catalog, 17th Edition. 


AND YOU GET THE BEST LINE UP 








Pictured is the first installation of a 
new small model in the Pelton line of 
long stroke hydraulic pumping jacks. 
Known as the “D” Series jack, the unit 
has a ten-foot surface stroke and a 20,000- 
pound polished rod load rating. The jack 
has triple screw positive displacement 
pump and hydraulic reversing controls. 

The complete line of Pelton long stroke 
hydraulic pumping jacks now ranges from 
10- to 30-foot surface strokes and from 
20,000- to 40,000-pound polished rod load 
ratings. 

For additional information, write Pelton 
Water Wheel Company, 2447 East 54th 
Street, Los Angeles 58. 


Induction Regulator 








This item supplements General Electric 
Company data on pages 1809-1820 of Com- 





posite Catalog, 17th Edition. 
Alten is big league equipment that rates most votes every 
A new line of three-phase, dry-type in- year as most valuable. 60 years of field service has proved 
duction voltage regulators includes both Alten to have matchless stamina, endurance and depend- 
sli - cooled and ability. Be sure of all star, stellar performance by insisting 


forced air-cooled 
regulators in 
standard 10 per- 
cent and 20 per- 
cent raise and 
lower) ranges of 


on Alten every time you buy equipment. 


regulation. 

The line is 
available in rat- 
ings from 120 to 
600 volts and 
from 12 to 85 
kva. The new 
model is made 
possible by an 
arrangement of 
three-phase wind- 
ing on a single 
core, 

For additional 
information write 
General Electric 
Company, Schenectady, N. Y. 


ASK FOR COMPLETE ALTEN LINE 
AT YOUR LOCAL SUPPLY STORE 


ALTENS FOUNDRY & MACHINE WORKS, 
LANCASTER, OHIO, U.S. A. 
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MARMON- HERRINGTON 
FORD CONVERSIONS 


All wheels DRIVING... 


Insures Full Traction Travel 


Distributed by 
TRUCK EQUIPMENT 
SALES CORP. 


CHarter 1804 


2815 Navigation Blvd. * Houston, Texas 








Who’s Who in the Oil Industry 


Just Of the Press! 


12 pocket-size, plastic-bound personnel 
directories covering the entire oil in- 
dustry. Over 45,000 key men are listed. 
First seven books cover Producing and 
Drilling Contracting. 


(1) TEXAS (2) OKLAHOMA (3) CALI- 
FORNIA (4) KANSAS (5) MICH.-ILL.-IND.- 
KY. (6) LA.-ARK.-MISS.-GA.-FLA., (7) 
ROCKY MOUNTAIN REGION AND NEW 
MEXICO (8) REFINING, NATURAL GASO- 
LINE AND CYCLING PLANTS (9) PIPE 
LINE (10) LATIN AMERICA (11) OIL DI- 
RECTORY OF CANADA (12) DIRECTORY 
OF GEOPHYSICAL AND OIL COMPANIES 
WHO USE GEOPHYSICAL SERVICE, 








Order Your Books Today. We 
Send Our Directories on Ap- 
proval! 


THE MIDWEST OIL REGISTER 


P. O. Box 892—Tulsa, Oklahoma 
Cc. L. Cooper, Publisher 











SHOT 
HOLE 
DRILLING 
avis 
rilling Co. 


P. O. BOX 1285 
MIDLAND, TEXAS 


e Jack Davis @ 
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Torque Converter Rig 


This item supplements 
The National Supply 
Company data on 
pages 3433-3564 of 
Composite Catalog, 
17th Edition. 


A new torque con- 
verter rig with full air 
operations for medium 
to deep drilling is de- 
signed for a maximum 
of 800 input horse- 
power to the draw- 
works and will nor- 
mally be considered 
for drilling the 6500- 
10,000-foot depth range, Type 80 is essen- 
tially a one-piece drawworks with a narrow 
demountable front section on which only 
the rotary drive countershaft and its air 
clutch are mounted. The entire drawworks 
may be transported as a unit or the front 
section may be removed to meet highway 
width limitations without disturbing major 
drawworks components. The entire front 
section can be eliminated when a direct 
rotary drive is used. 

The hoisting drum is 25 inches in dia- 
meter by 4834 inches long. It can handle 
90-foot stands of drill pipe with normal 
eight-line reeving and without spooling 
more than three full layers of line. Com- 
pound Equalizing Type K brakes with 46- 
inch diameter by 103¢-inch wide wate1 
cooled rims are used. Hydromatic or Dyna- 


et 


(@sory: 


rune “ERC 


WATER = 


GOTKOOL WATER COOLER 
Made in 2, 3, 5, 8, 10, 15 and 20 
gallon sizes with Push-Button 
Faucet. 


PM EN T 





matic auxiliary brakes are optional. 

There are four speeds for hoisting in 
addition to the infinite torque converter 
speed ratios. These are provided by high 
and low gear tooth clutches on the jack 
shaft and by high and low speed drum 
drives through the new Ideal Dy-A-Flex 
air clutches on the drum shaft. Two for- 
ward and one reverse speed are provided 
for the rotary and catshaft by a two- 
shaft transmission. An auxiliary gear-tooth 
cluth on the jack shaft permits stopping 
the low drum and-catshaft drives while 
drilling. 

Sectional drive groups are available for 
either high speed or low speed engines. 

For additional information, write The 
National Supply Company, P. O. Box 
899A, Toledo, Ohio. 


WATER CANS 
an On OR OF Fe 8 aS 


GOTT Water Coolers are the convenient 
Ze 6A CoM 1-5 MMe ta tel abet MR Zedi-) am clotele ham Commits (= 
worker, protect it from impurities. Their 
Poy col tbti hg -MR ore) oli at lott Copel <-1-) ol Zed(-) am orele) Mm Co) 
long periods. Snug fitting large removable 
Hoyo MB elosstoh metey st (lel etele molt tte) 
button faucet. GOTT Water 
Cans for handy field use. 
Your Supply Store has 


_ ae 


H.P.GOTT MFG.CO. "=... 


WINFIELD, KANSAS 


WATER 


Se Oe PURE DRINKING 





Made in 1'2, 2, 3, 5, 10. 15 
and 20 gallon sizes. (Push 
Button Faucet at slight 
additional cost. 


ALWAYS HANDY 


7 
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giant NATIONAL pumper 
...Torrington Bearing-equipped 


The Torrington Type NCS Needle Bearings in this mammoth 
National Supply Company Pumper were specified to achieve 
the walking beam API load rating of 32,400 pounds. 


The full complement of rollers in Type NCS Needle 
Bearings provides high capacity and helps distribute tubri- 


cant evenly over all bearing surfaces. Type NCS Needle 


In 


Bearings simplify design and assembly of saddle and 


pitman bearing units. 





If you're looking for top efficiency in your products, 
investigate the advantages of these and other Torrington 


Bearings. Our engineers will be glad to help you. 





THE TORRINGTON COMPANY 
South Bend 21, Ind. . Torrington, Conn. 


District Offices and Distributors in Principal Cities of United States and Canada 






_ TORRINGTON 
;® BEARINGS 


| 





SPHERICAL ROLLER 
TAPERED ROLLER 
STRAIGHT ROLLER 
NEEDLE 
BALL 
NEEDLE ROLLERS 
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Drilling Rig 


This item supplements Emsco Derrick & 
Equipment Company data on pages 1437- 
1556 of Composite Catalog, 17th Edition. 








An 800 horsepower rig is completely 
packaged and designed for portable der- 
rick operation. The drawworks with 
built-in selective transmission, engines, and 
compounding transmission mounted on a 
common skid, may be transported as a 
unit. 

The new rig, identified as ““GB-800” is 
the fourth of Emsco’s flexible “‘G” series 
rigs. Like the smaller “GB” rigs, the GB- 
800 can be rigged up and torn down with- 
out breaking chains, or disconnecting air 
lines or oil lines. Incorporated in the new 
“big-little’” rig are most of the features 
found in the other ‘‘G” rigs, including the 
“G” series silhouette. 

The two major differences between the 
GB-350 and GB-500 drilling rigs and the 
GB-800 are (1) the use of a friction 
clutch on the low side of the drum 
drive, and (2) the double mud pump drive 
which drives off the back end of the com- 
pounding transmission. 

The basic design of the rig permits the 
entire unit to be cradled in the substruc- 
ture without the special alterations nor- 
mally necessary in a rig of this size. 
Where desired, the floor can be laid flush 


CATALOG 


= &£ & F 








with the rig, increasing operating safety. 

The two mud pump drives are installed 
in line at the tail end of the compounding 
transmission, eliminating the necessity for 
notching the substructure or using a belt 
idler to drive the mud pumps. It also per- 
mits mounting the pumps in line, thus 
simplifying manifolding. The two pump 
drives may be driven simultaneously at 
different speeds, each one transmitting full 
power. 

There are many conveniences on the 
rig that will be appreciated by the driller 
and roughnecks. One of these is the 
built-in catline guide sheave and grip that 
prevents damage to the line and makes its 
use easier and safer. 

Provisions have 


also been made for 
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Flights each way every day aboard C&S 
New Luxury Constellations through the 
New Orleans gateway offer 300-m.p.h., 
pressurized cabin service to the oil fields 
of Venezuela. One carrier service from 
Houston, St. Louis, Chicago and Detroit, 
with connections at New Orleans to and 
from Dallas, Tulsa, Los Angeles and San 
Francisco. For reservations call the nearest 
C&S ticket office or your Travel Agent. 



























‘ 





CHICAGO & SOUTHERN AIR LINES 


on mm on =) 


GENERAL 
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MEMPHIS 2, TENN. 


driving auxiliary equipment such as gen- 
erators and water pumps. 

The GB-800 may be powered with two 
or three engines having a combined maxi- 
mum horsepower output up to 900. Where 
it is not necessary to remove the engines 
to meet road requirements, the complete 
rig can be transported rigged up. 

The use of Airflex power take-off 
clutches eliminates the need for breaking 
chains, air lines or oil lines. Special stops 
on the compounding transmission skid sim- 
plifies reinstallation of the engines. They 
guide the engines in place, making no 
realignment necessary. 

The positive pressure lubrication system, 
standard since it was first introduced on 
the “GA-500,” eliminates hand greasing 
and the need for shutting down the rig to 
lubricate it. The GB-800 is pressure lubri- 
cated from the pump drive countershafts 
to the rotary table. 

Like the previous “GB” series rigs, the 
GB-800 has all valve controls located in 
a box type console mounted forward of 
the drawworks at the driller’s position. 
The driller is thus given a clear view of 
all operations in the derrick from rotary 
to crownblock, assuring greater safety. 
The control valves on the console are 
Westinghouse and Valvair. The ten heavy 
duty gauges on the panel are made by 
Marsh and were developed for Emsco. 

The drawworks package consists of four 
shafts and a rotary countershaft located 
between the drum and line shafts. There 
are six forward and two reverse speeds 
through friction clutches at the drum 
shaft. The drum high drive clutch is 
located at the rotary end of the line shaft 
and the drum low drive friction clutch 
is located at the end of the drum shaft 
on the driller’s side. 

A free-spooling, friction clutch-driven 
sand reel may be mounted in place of 
the catshaft. Both the catshaft and sand 
reel shaft have their extensions machined 
per API Standard No. 7-A, Size No. | 
to receive Emsco type GA friction or other 
standard makes of catheads. 

The compounding transmission is built 
with either two or three engines and with 
either one or two mud pump drives. Both 
of the pump drives are located at the ex- 
treme end of the transmission in line with 
each other. The pump drive sheaves are 
pedestal mounted and friction clutch 
driven. 

For additional information write Emsco 
Derrick & Equipment Company, P. O. 
Box 1289, Houston 1, or to the exclusive 
distributor, Continental Supply Company, 
Continental Building, Dallas, Texas. 
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3 OIL AND GAS 
| LOANS 


will find that the Oil and Gas Division of The Second National Bank of 
Houston offers these advantages: (1) cooperative service by specialists of 
long experience in oil and gas operations; (2) a policy of prompt con- 
sideration and decisions; (3) a definitely affirmative attitude towards 
constructive oil and gas projects; (4) adequate loaning capacity to meet 
any needs. 

| We will welcome the opportunity of discussing your plans and 
programs. Please contact the Oil and Gas Division. 


“ 


a 


— we ee a a ow 6 


43 Years of Service to the Southwest 





IATIONAL 


BANK OF HOUSTON 


CAPITAL AND SURPLUS TEN MILLION DOLLARS... MEMBER F.D.I.C. 





MAIN AT RUSK 
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Portable Drilling Rig 


This item supplements Howard-Turner Ma- 
chine Works data on pages 2320-2321 of 
Composite Catalog, 18th Edition. 








A new light-weight portable drilling rig, 
the Drillmaster, is designed primarily for 
drilling seismograph shot holes and test 
holes. Drawworks, rotary table, mud pump, 
power unit, mast, etc., are mounted on a 
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FIELD HOUSING WITH 
FINE HOME CONSTRUCTION 





STURDYBILT Houses are designed 

with the occupants in mind. That's 

MANUFACTURERS OF why they are beautiful in appearance, 
SPECIAL MILLWORK, 
DISTRIBUTORS OF 
JOHNS-MANVILLE 

BUILDING MATERIALS, 

CURTIS WOODWORK 


conveniently 


arranged, and 
with high quality materials. Their 
fine home look pleases oil field fam- 
ilies, and their comparatively low 


built 


cost appeals to companies that must 


supply 


workers. 


field 


housing for 


their 


Write for information on all types 
of STURDYBILT Buildings for the 
oil fields. 


[ ; 
SOUTHERN MILL & MANUFACTURING CO. 


Tulsa, Oklahoma 


Prefabricated, Demountable Houses 
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long wheelbase truck. The mast is raised 
and lowered hydraulically. All controls are 
at the rear of the rig. The Drillmaster is 
made in three principal sizes and will 
handle core barrels up to eight inches at 
2000 feet. 

For further information, write Howard- 
Turner Machine Works, 3340 Cherry Ave- 
nue, Long Beach 7, Calif. 


Arc Welder 





This item supplements Air Reduction Com- 
pany, Inc., data on page 3061 of Composite 
Catalog, 17th Edition. 











The new 300, 400 and 500 ampere Wil- 
son Bumblebee arc welders are instant-arc- 
starting, and have wide current range. 

Automatic ‘“Hot-Start” control with arc- 
stabilizing capacitors are provided on 
the 300 and 400 ampere models. Current 
ranges are 60-375 for the 300 ampere 
model, 80-400 for the 400 ampere model 
and 100-675 for the 500 ampere model. 
The Silicone insulation means safety two 
ways: it operates safely at high tempera- 
tures without breaking down and is water 
repellent. Also, the light weight resulting 
from the use of Silicone insulation makes 
these models suitable for mounting on 
running gear for portability. There are no 
rotating parts, with the exception of the 
fan on the 400 and 500 ampere models. 

For additional information, write Air 
Reduction Company, Inc., 60 East 42nd 
Street, New York 17. 
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Born in The Oil Fields 


now the top choice of all industry 
and still your best V-drive buy 


That’s a picture of the sheave that got its start 
in the Southwest and is now used more often—in 
all industry—than any other. 

What’s so good about the Worthington QD? 

It’s easy to get on, easy to get off, yet always 
tight on the shaft. Two-piece construction—you 
first put the light-weight, split hub on the shaft 
and lock it; then you slip the taper-bored rim 
over the cone-tapered hub and use the long pull-up 
bolts to make a positive press fit on the shaft. 

Changing sheaves is just as easy. You use the 


bolts as jack screws to remove the rim; the hub 
stays put, so there’s no re-alignment problem. 

It’s stronger, too. Only Worthington designs 
each size for the load it will carry—instead of pro- 
portioning the whole line from one design. And 
note those I-beam spokes—lighter, but stronger. 

Service is good. Local distributor stocks—a com- 
plete range— are backed by factory stocks in Los 
Angeles, Fort Worth, Houston, Tulsa and New 
Orleans. Ask for Worthington QD*. 


*Trade Mark 


i+ 


Dy 
THE GOOD RIGHT 2 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


MULTI-V-DRIVE SALES DIVISION 


Buffalo, 


PUMPS: 
centrifugal, power rotary, steam 


POWER TRANSMISSION: 
sheaves, V-belts, variable speed drives 


WORLD OIL 


HAND OF INDUSTRY 


New York 


AIR COMPRESSORS: 


water-cooled, air-cooled MV.1.11 
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Tubing Head 





This item supplements The National Supply 
Company data on pages 3433-3564 of Com- 
posite Catalog, 17th Edition. 





_ The Type “E” tubing head has a work- 
ing pressure of 2000 psi and a depth rating 
of 10,000 feet. It has a full opening body 


which is provided with either flanged or 
screwed bottom connections for seven-inch 
and smaller casings. 

Blowout preventer equipment may be 
readily applied to the Type “E” tubing 
head since it has an 854-inch male casing 
thread to which a broad flat cap is at- 
tached. Of a uniform height, it has a 
streamlined exterior for easy cleaning and 
maintenance. 

Interchangeable hanger types for 2%- 
and 2%-inch O.D. tubing allow maximum 
flexibility to the new tubing head. Each of 





BIG FOUR LONG 


fields. 


BIG 











We have built a reputation by furnishing the 
drilling contractors with equipment which enables 
them to solve their drilling problems more eco- 


nomically, safely; with less time and effort. 


The best material that can be obtained is given the 
most accurate and skilled handling in our plants 


to produce precision equipment for the best results. 


One of these BIG FOUR products is the LONG 
DRILL COLLAR, which 


has been given severe field 
tests under the most un- 
usual circumstances in 


both domestic and foreign 


Complete stocks at Clay City, Illinois, and 
Maysville, Oklahoma 


MACHINE AND SUPPLY CO. 


Main Office: 1013-14 Hales Building, Oklahoma City, Oklahoma 
Box 256, Clay City, Illinois 
Box 477, Pawhuska, Oklahoma 
BEAVER TOOL & MACHINE CO., Maysville, Oklahoma 


Complete Warehouse Stocks Available at: 
C & W Machine Works Company, Great Bend, Kansas 
Tillery and Parks, Odessa, Texas 


EXPORT OFFICE: 233 Broadway, New York 7, New York 


DRILL COLLARS 





FOUR 
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these hangers is equipped with National 
lip type pressure actuated seal rings. 

For additional information write The 
National Supply Company, Box 899A, 
Toledo, Ohio. 


Insert Type Slip 





This item supplements Advance Oil Tool 
Company data on page 153 of the Composite 
Catalog, 18th Edition. 
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“TD” insert type slips have been de- 
veloped for use with the Advance Air 
Powered Tubing Spider. The gripping edge 
of the insert is circular and contoured to 
conform to the curve of the tubing, thus 
holding the tubing against rotation as well 
as suspending it vertically. 

Each slip segment holds six individual 
inserts which may be quickly replaced. A 
set of “TD” slips will support a load of 
250,000 pounds. 

For additional information, write Ad- 
vance Oil Tool Company 2315 Carroll 
Park South, Long Beach 14, Calif., manu- 
facturer; or Holders Equipment Company, 
1715 Polk Avenue, Houston 3, Mid-Con- 
tinent distributor. 
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Sign of a ome truck aes 


When you see a new International Truck at work in 
the oil fields you know a truck buyer has given careful 
consideration to these three important points: 


1. Long truck life—Internationals have been first in 
heavy-duty truck sales for 19 straight years because 
Internationals have the extra rugged stamina to stand 
up on tough jobs. 


Smart truck buyers take that record as proof of 
lower operating and maintenance costs, longer truck 
life. And they’re right! 


2. Outstanding truck features— great new valve-in- 
head engines, the roomy Comfo-Vision Cab, new 
power divider on six-wheelers— wherever you look 
you find Internationals have new features that spell 
better work from drivers, better profits for owners. 
When smart truck buyers make a feature-by-feature 


See the new 


INTERNATIONAL ¢ 


comparison with any truck, there’s only one answer. 
That answer is pronounced “Internationals”! 


3. Specialization for the job—there are 87 different 
basic International Truck models, thousands of varia- 
tions, to assure you the right truck for your particular 
job. So smart truck buyers choose from America’s most 
complete line of trucks; they get the International 
Truck that does their job better and at lower cost. 


There’s one other way you tell a smart truck buyer: 
if he is planning now to buy any new trucks, he’s plan- 
ning to see his nearest International Truck Dealer or 
Branch, soon. 


S 
International Harvester Builds McCormick Farm Equipment and Farmall 
Tractors... Motor Trucks... Industrial Power... Refrigerators and Freezers 


International Harvester Company + Chicago 
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TRUCKS 


Every model heavy-duty pest + to save you money 
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Piston Ring 

An end-locking Sealock piston ring has 
a locking feature which holds one of the 
ring ends “in” against the other, thus pre- 
venting the locked end from expanding 
into ports in a cylinder wall. 

The ring is similar to other Double Seal 
sealing rings, with full sealing against com- 
pression blowby even when a ring com- 
pensates for cylinder wall taper. 
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You can add years of life to your equipment 
with PITT CHEM Protective Coatings 


. when new equipment is 
hard to get... you'll want to make your present 


In these busy days. . 


PITT CHEM 


Industy’s Most Comprehensive 


re psig last as long as possible—produce as 
Family of Protective Coatings 


much as possible. That’s where Pitt Chem Pro- 
tective Coatings fit into your picture. They 
guard equipment with a tough, impervious film 
that protects surfaces against practically all 
types of industrial corrosion and contamination. 

aboratory-controlled from raw materials to 
finished product, Pitt Chem Protective Coatings 
are completely uniform and dependable. e For 


* Hot Applied Tar Base Coatings 
* Cold Applied Tar Base Coatings 
* Alkyd Base Coatings 


* Chlorinated Rubber Base Coatings 


Through Pitt Chem Protective 


Coatings.” * Vinyl! Base Coatings 


*% Phenolic Base Coatings 


““EQUIPMENT= 
















more information, write today for 
eC 
| 


new booklet, “Control Corrosion 
See Your Nearest Pitt Chem Man 











“tO 
wav 3s47 PROTECTIVE COATINGS DIVISION 


Os PITTSBURGH 
oy HEMICAL«. 


GRANT BUILDING + PITTSBURGH 19, PA 


© 


OFFICES: New York « Chicago « St. Lovis « Tulsa * Houston « Los Angeles « San Francisco 


302 








Sealock piston rings may be used in 
either two- or four-cycle engines. Since the 
tongue of the ring is narrow, it can be 
made ot fit piston grooves which have 
heretofore been considered too narrow for 
efficient sealing rings. 

For additional information, write the 
Double Seal Ring Company, 2065 Mont- 
gomery, Fort Worth, Texas. 


Gas Lift Valve 


A new line of pressure 
operated gas lift valves 
are manufactured of 
stainless steel and utilize 
a three-ply monel bellows 
for pressure actuation, 
Maximum gas orifices are 
incorporated in the valve 
to facilitate gas injection, 
but for special installa- 
tions smaller orifices are 
available. The valve has a 
spring-loaded check valve 
to guard against back 
flow through the valve. 
The bellows assembly is 
fully tested and aged be- 
fore being placed in serv- 
ice to assure maximum 
bellows life in operation. 

The valves are opened 
for gas injection when 
the gas pressure in the 
annulus exceeds the open- 
ing pressure of the flow 
valve from which the 
well is operating. Injec- 
tion gas used depends on 

«* the length of time for 
gas injection and the rate 
of fluid buildup from the 
producing formation. 

For additional infor- 
mation, write Pioneer 
Gas Lift Company, 424 
Hogan Street, Houston 
9, Texas. 








Oil Base Drilling Fluid 


“Ken-Oil,” an oil base drilling mud de- 
veloped by Union Oil Company of Cali- 
fornia and heretofore available only in 
California, is now available in the Mid- 
Continent, West Texas and Rocky Moun- 
tain areas through Mud Control Labora- 
tories, Inc., distributor. 

Ken-Oil liquid concentrate, manufac- 
tured by Ken Corporation, when mixed 
with nine parts of fuel oil or low-gravity 
asphaltic crude oil will produce an oil base 
mud having the desired characteristics of 
a stable drilling and completion fluid. Ken- 
Oil may be weighted with any type of 
commercial weighting material and is not 
contaminated by cement, salt, gypsum, etc. 
In addition to the usual advantages of an 
oil base mud, Ken-Oil has the additional 
features of low cost because it is mixed 
with inexpensive fuel oil or crude oil. 

For additional information, write Mud 
Control Laboratories, Inc., 1832 West 
Reno, Oklahoma City. 
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BS&B has grown with the Petro- 
leum Industry, designing and man- 
ufacturing efficient, dependable 
equipment for over 57 years. BS&B 
leadership continues, now and in 
the future! 


DRY TYPE 
DEHYDRATOR 
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Wring It Dry... 


AVOID FREEZE-UPS 


®@ Transverse flow assures minimum pressure drop, in the 
BS&B Granular Type Gas Dehydrator. EXCLUSIVE HORI- 
ZONTAL SORBERS are compartmented for efficient 
operation at either FULL OR LOW CAPACITY! Built-in 
additional gas scrubbing capacity. Engineered for lower 
fuel consumption, greater desiccant contact efficiency 
and increased desiccant life. Desiccant more easily filled 
and removed. Automatic operation with dependable BS&B 
controls. Skid mounted for low-cost installation. 


Dehydrate your gas the economical, efficient, dependable BS&B 
way. Standard units for one million up to fifty million feet capacity 
are available. BS&B has and is ready to design and produce larger 
units. Write today for catalog and full details. 


BLACK, SIVALLS & BRYSON, INC. 


7502 East 12th Street, Adv. Dept. Rm, 1B Kansas City 3, Missouri 











It Pays to Use... 


Strata Crete 


TRADE MARK 





...an aggregate to lighten 
your cement slurries 


More and more oil men are discovering 
that cement slurries made with Strata-Crete 
give them these four valuable benefits — 
at low cost. 


1. Strata-Crete substan- 
tially lightens the cement 
slurry. 

2. With Strata-Crete, higher 
columns of cement can be 
pumped with lower pressures. 
3. Strata-Crete with cement fa- 
cilitates perforation. 


4. Strata-Crete helps materially —) 


to reduce lost circulation of cement. 





Strata-Crete is used with high early, slow 
set, or standard oi! well cement. It is avail- 
able through leading oil well cementing 
concerns. 


StrataSeal 


TRADE MARK 





to combat lost circulation 
of drilling mud 


Recently made available to the oil indus- 
try, Strata-Seal has already proved to be 
one of the most highly effective, practical 
developments to combat lost circulation 
and returns. 

So eflective is Strata-Seal’s bridging ac- 
tion, that even in a number of extreme 
cases, it has restored circulation and saved 
abandonment of wells. 


Check these advantages 
~ 4. Strata-Seal protects investments by making 
possible reclayaation of wells about to be 
abandoned. 
2. Eliminates or reduces rig down time. 
3. Savings resulting from ability to screen. 


4. Has no detrimental effect on viscosity, water 
content and gel strength of drilling fluid. 


5. Is easily added to mud. 
6. Does not interfere with coring operations. 
Available through leading mud service 
companies. 


Sales Offices in Principal Oil Centers 


SEND FOR SAMPLE VIALS 
NO OBLIGATION 
Feel the lightweight. 
See the uniformity. 


GAS strata-crete sates 
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Great Lakes Corporation, Dept. 25 | 
5845 Atlantic Ave., Long Beach 5, Calif. 
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Please send sample vial and technical 
data on 


0) Strata-Crete (1 Strata-Seal 
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Automatic Titrator 





The Beckman Automatic Titrator gives 
objective, reproducible results that are free 
of errors due to personal factors. In a 
series of titrations it is necessary only to 
fill the burette and place the sample in 
the beaker. Raising the beaker holder 
into position automatically starts the stirre1 
motor and begins delivering titrating solu- 
tion to the sample. The circuit electrically 
anticipates the approaching end point and 
scales down the delivery of the titrating 
solution in progressively smaller incre- 
ments. When the end point is reached, 
delivery of the titrating solution auto- 
matically stops and a light shows comple- 
tion of the titration. Among the titrations 
the instrument performs are neutralization, 


———_——— 


oxidation-reduction, precipitation, and 
complex-formation. In addition to its use 
as an automatic titrator, the instrument 
can be used as an AC-powered pH meter 
to give readings over the range 0 to 14 
pH, and to provide millivolt readings over 
the range from 600 to 1400 mv. 

For further information, write Beckman 
Instruments, Inc., South Pasadena, Calif, 


Meter Adapter 


An adapter for in- 
stalling Flowrator me- 
ters in horizontal proc- 
ess piping eliminates 
the necessity for a ver- 
tical rise in a line 
where head room is at 
a premium. The hori- 
zontal line adapter is 
constructed of a num- 
ber of corrosion-resist- 
ant materials, and can 
be used with all stand- 
ard meters. Eye-level 
flow indication for ac- 
curate instrument 






























reading is made _ pos- 
sible by this adapter, 
where necessity of ver- 
tical runs made it im- 
possible before. 

For additional infor- 
mation, write for Cata- 
log Section 25, Fischer 
& Porter Company, 
Hatboro, Penn. 





New, Improved Type 


MICRO-FINE OIL FILTER 
Adds More H.P. Hours! 


Dirty oil is one of the worst causes of engine wear 
and expense. You can add many extra H.P. Hours 
of dependable service to the life of your Wisconsin 
Engine by keeping the oil free from dirt, filings and 


sludge-acid that accumulate in the crankcase. 


The new MICRO-FINE OIL FILTER CARTRIDGE re- 
moves solids that measure less than 1/10,000th of 
. and will hold its own dry 
weight of acids, dirt and filings! And it costs no more, 
and possibly even less than Oil Filters you have 


an inch in diameter . . 


been using! 


Replace Filter Cartridge after every 50 to 100 hrs. 
of engine service (depending on dust conditions) for 
the best engine protection. Ask your Wisconsin deal- 
er for the new MICRO-FINE Oil Filter Cartridge. 


WISCONSIN MOTOR 


Corporation 


ee ee ee ee ee one we | 
World’s Largest Builders of Heavy-Duty Air-Cooled Engines 

















Machined thread 
of cartridge and 
oil filter base 
match for vibra- 
tion-proof, leak- 
proof oil seal. 





WRITE TO HARLEY SALES CO. 
619 S. MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
505 SOUTH MAIN ST., WICHITA, KANSAS 
OIL FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS. 
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«mm ~~ “Never thought Id see a rotary hose so easy 
to handle and make up on the rig.” 


That’s what a tool pusher says about the super flexi- 
bility of Ray-Man Rotary Hose. To his boss, it means 
longer life for the hose and couplings, because it 
escapes a lot of damage in handling. It hangs steady in 
the derrick; cushions pump pulsations. Oil-proof tube 
permits drilling-in with oil or oil-base mud. 


The Built-In Coupling has a leak-proof “Lip-Lok” Seal 
for extra safety. Specifications are described in Bulletin 
6898, mailed on request. Ray-Man Rotary Hose is dis- 
tributed by National Supply Company in all principal 
oil fields. 


MANHATTAN RUBBER 























RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products « Rubber Covered Equipment « Radiator Hose « Fan Belts * Brake Linings « Brake 
Blocks * Clutch Facings « Packings »* Asbestos Textiles » Powdered Metal Products * Abrasive and Diamond Wheels * Bowling Balls 









Hose, V-Belts, Transmission Belts and Packing, engi- 
neered for all phases of the oil industry, are described 
in Catalog 6903. Write for your copy. 
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OTHER NEW 
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Level Detector 











A new displacement type detector and 
transmitter utilizing a bellows seal detects 
the smallest changes in liquid levels. The 
transmitter comprises two sections—a de- 
tector unit and a force balance trans- 
mitter. 

An increase in liquid level in the de- 
tector cage increases the buoyancy of the 
displacer and causes a momentary dis- 
placement in an upward direction. This 
upward movement results in a clockwise 
rotation of the yoke, the same of its ex- 
tension shaft, and, consequently, the lever 
carrying the knife-edge pivot. Upward 
movement of the pivot causes an upward 
movement of the second lever against the 
pneumatic balancing bellows. This upward 
bellows movement opens the supply air 
port, permitting air to enter the bellows. 
This air pressure will continue to increase 
until sufficient force is created to return 
all of the components of the system to 
their original positions, before the change 
in level occurred. An opposite sequence of 
operation takes place if the measured level 
decreases. 

The damping bellows serves to eliminate 
oscillation or hunting by preventing the 
pneumatic balancing bellows from func- 
tioning as a piston motor with minute 
changes in level. Basically, this unit con- 
sists of a liquid-filled flexible envelope 
with a centrally located orifice. As level 
changes occur, the liquid is forced through 
the orifice from one side to the other. Flow 
lag of this liquid through the restriction 
provides the necessary damping action. 

The Honeywell displacement type de- 


4518 


Wm GM 


3718 Le 


LOMA ALTO HOTEL LAWN HOTEL 


tector and transmitter has the following 
specifications: Ranges: 0-14, 0-32, 0-48, 
0-60, 0-72, 0.84, 0-96, 0-108 and 0-120 
inches; Ratings: 300 and 600 
pounds; Material: Cast steel displacer cage. 
Stainless steel displacer in standard. Brass, 
monel or plated displacers are available on 
application. Stainless steel is standard bel- 
material. Trim material is 
bellows and displacer; Specific Gravity: .3 
to 2.0. Connections: (a) Top and bottom 
vertical screwed; (b) Side-flanged top, ver- 
tical-screwed bottom; (c) Vertical-screwed 
top, side-flanged bottom; (d) Side-flanged 
top, vertical-flanged bottom. 

For additional information write Brown 
Industrial Division, Minneapolis-Honeywell 
Regulator Company, 2753 Fourth Avenue 
South, Minneapolis. 


Pressure 


lows same as 


Protective Mask 





G-S protective masks consist of an alu- 
minum shield, held in position by an ad- 
justable elastic head band, and replaceable 
laminated filters of extra thickness. They 
protect throat, nose and bronchial tubes 
from larger particles of non-toxic dusts 
that irritate these membranes. 

The masks weigh less than 
ounce. 

For additional information, write Gen- 
eral Scientific Equipment Company, 2700 
West Huntington Street, Philadelphia 32. 
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THIS OIL “GO-GETTER” 


assures penetration with every shot... steps up production 
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If the oil is there 
Du Pont Jet Perforators will get it! 
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Jet Perforators contain high-explosive charges designed to pierce even 
three strings of oil-well casings, neat cement and to penetrate surrounding 
formations up to three times deeper than other methods allow. 





HESE Perforators are the most 
"aes perforating tools avail- 
able today. That’s why they are so 
widely used by many of the most ex- 
perienced Service Organizations. 

Du Pont Jet Perforators are scien- 
tifically designed. Their uniformity 
—carefully controlled during manu- 
facture—guarantees predictable be- 
havior. Jets are pre-loaded in easily 
handled, leak-proof carriers that are 
easily lowered into wells . . . fre- 
quently saving rig time. They per- 
mit simultaneous shooting that cre- 
ates symmetrical perforation pat- 
terns... assuring highly satisfactory 
results from every shot fired. 

Jet Perforators perform perfectly 
—even in “hot wells.”” They do a 
clean job... leave no burrs or ob- 
structions in the casings to hamper 
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lowering tools through areas of per- 
foration. In addition, they reduce 
the risk of partially effective, costly, 
time-consuming, hit-or-miss per- 
forating. 

Ask your Service Company to use 
Du Pont Jet Perforators whenever 
possible . . . and write today for 
illustrated free manual. It tells how 
Jets work ... why more and more 
of them are being used... and how 
they can help speed oil production. 
E. I. du Pont de ‘Nemours & Co. 
(Inc.), Explosives Department, Wil- 
mington 98, Delaware. 





Du Pont Jet Perforators are made with a plastic 
shell containing a shaped charge with conical cop- 
per lining. When fired, jets have tremendous pene- 
trating power. 


DU PONT 
EXPLOSIVES 


Blasting Supplies and Accessories 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Quick Coupling 


A two-piece self-positioning quick cou- 
pling unit called the J. S. Quick Coupling 
said to open and close with less than a 
quarter turn. Consisting of a body with 
three tapered locking lugs and mating 
male or female tail piece or hose spud, the 
coupling is available in aluminum, high 
test bronze, stainless steel, and Ni-Risist. 
Sizes range from 1/2 to 6 inches inclusive 
The coupling is said to be shock and 
vibration resistant due to matching tape 
on the handle ring locking lugs and tail 
piece locking flanges. Gasket wear is mini- 
mized because the flat tail piece face is twisting action and is locked to the gasket 
pressed straight against the gasket without under pressure when the connection is 





CANADA’S 
OIL BANK 





Branches throughout Canada's oil-rich western 
plains. On-the-spot information available 
through J. C. Mayne, Supervisor, Calgary, Alberta, 
or Head Office, Montreal 


We do not provide information on oil securities 
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made. The gasket is held in place at all 
times through use of an undercut in the 
body. 

For additional information, write Mead 
Cornell & Company, P. O. Box 2682, 


Cleveland 7. 


Oil Well Servicing Winch 


A new oil well servicing winch fo: 
mounting on Caterpillar D4 (60-inch 
gauge) tractors equipped with either fender 
or seat-mounted fuel tank is designed for 
specialized jobs around shallow oil fields. 
Typical uses include pulling rods and 





casing, baling, cleaning out and priming 
wells, and other jobs requiring a special 
winch. The drum handles cable ranging 
from 3480 feet of 3% inch to 870 feet of 
3%, inch. A two-piece drum divider flange 
mounted on the drum barrel permits ad- 
justment of the barrel length for required 
cable capacity. Surplus cable can be stored 
on one side of the divider, and spooled on 
the bare drum on the other when only a 
small amount of cable is used. The end 
of the transmission shaft also provides for 
mounting of any standard measuring spool. 

For additional information write Hyster 
Company, 2902 N.E. Clackamas Street, 
Portland 8, Oregon. 


Pipe Line Coupling 


Pipe from 2 to 36 inches in diameter 
can be quickly sealed by means of the 
new Weld Ends coupling. Full pipe line 
pressure can be restored immediately and 
welding done after the line is back in 
service. High pressure steel pipe lines can 
be rejoined under hazardous conditions by 
the mechanical seal with neoprene rings. 
The couplings will withstand pressure of 
1200 psi indefinitely when set manually, 
and higher pressures after welding. 

For additional information, write The 

H. Wachs Company, 1526 North Day- 


ton Street, Chicago 22. 
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Macks +: Mastow 


OF THE TOUGHEST TERRAIN 









No matter how tough the going ...under the worst of weather con- 
ditions... through slippery mire or shifting sand...or over rutted, 
uneven ground — big SUPER MACK trucks keep the payloads moving 
on time...at less cost and with less absenteeism. 

One big reason why Mack trucks lick the toughest terrain is the 
exclusive Mack inter-axle Power Divider*. Where unequal tractive 
requirements are encountered, the Power Divider, acting as a third 
differential, distributes torque to favor the axle and wheels having 
the most traction, thus eliminating power dissipation in useless wheel 
slippage. 

Mack’s exclusive Power Divider combines with numerous other 
outstanding Mack features to give you the power, strength, traction 
and easy maintenance so necessary for dependable, uninterrupted ser- 
vice on the job. Your nearest Mack branch or distributor will give you 
complete details. You'll find it’s a story worth listening to. 


*On Mack six-wheelers 


Mack Model LJ six-wheeler, 
equipped with mobile telescop- 
ing mast. Used by Asiatic 
Petroleum Corporation in over- 
seas operations, 
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Mack Trucks, Empire State Bidg., New York 1, New York. Fac- 
tories at Allentown, Pa.; Plainfield, N. J.; Long Island City, 


eee outlast chem all N. Y. Factory branches and distributors in all principal cities 


for service and parts. In Canada: Mack Trucks of Canada, Lid. 






TRUCKS 
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Seismic Methods 


Photographs of the Fort Worth and 
Midland offices of Southern Geophysical 
Company, key personnel, field and lab- 
oratory pictures, seismic records, experi- 
ence maps and charts showing the growth 
of the company are included in a new 
multi-color, 20-page brochure. The com- 
pany, which has a record of 99.12 percent 
capacity of operations during the past five 
years, now has 13 fully equipped and 
staffed seismograph field parties, according 
to Dr. Sidon Harris, president. 

For a copy of this brochure, writ 


Southern Geophysical Company, 600 
Bailey Avenue, Fort Worth 1. 


Protective Coatings 


Protective and decorative coatings for 
all types of surfaces are described in a 
new 28-page booklet, “The Story of Sur- 
face Coatings Based on Vinylite Resins.” 
The booklet discusses the many applica- 
tions of the coatings and is illustrated with 
a wide selection of photographs. 

For a copy of this booklet, write Bake- 
lite Company, Department 1503, 300 
Madison Avenue, New York 17. 





On equipment... or in the field... 


DRESSERS STAY TIGHT 





Wherever you have pipe to join, use Dresser Couplings and 
Long Sleeves. They make quick, dependable connections, 
even where pipe ends don’t quite meet. Dressers are simple 
to join and give you a “Flexible-Tight” connection every time. 

Get Dressers from your nearest oil field supply store, or at 


our Houston warehouse. 


DRESSER 


Tig 
op epssOLe "Gay, 


Zi 





Dresser Manufacturing Division, 59 Fisher Avenue, Bradford, Pa. (One of the Dresser 


Industries). Houston Office and Warehouse: 


1121 Rothwell Street, Houston, Texas. 


Sales Offices: New York, Chicago, Houston, San Francisco. 
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Oil Field Equipment 


More than 75 articles of pumping and 
surface equipment are catalogued in a 
new booklet describing the Alten oil field 
line. 

For a copy of this catalog, write Altens 
Foundry & Machine Works, Lancaster, 
Ohio. 


Drilling Tools 


Catalog No. 51 lists complete informa- 
tion on Le Bus rotary drilling and truck 
tool. It also lists data on the LeBus drop 
forge plant and includes a directory of 
sales representatives and service installation 
shops. 

For a copy of this catalog, write LeBus 
Rotary Tool Works, Longview, Texas. 


Nitroglycerin 

Use of nitroglycerin in blasting oil loose 
from the earth, type of equipment in use 
today as compared with the type pre- 
viously used and other pertinent facts on 
oil well shooting are explained and _ illus- 
trated in a new 12-page multicolored book- 
let. This publication shows a cross section 
of the type of bombs used in shooting as 
well as a colorfully illustrated complete 
picture of the bomb in action. 

For a copy of the booklet, write Inde- 
pendent-Eastern Torpedo Company, 619 
East 4th, Tulsa. 


Surface Safety Valve 

A technical article on the automatic 
“Type A” surface safety valve is con- 
tained in a new four-page illustrated folder. 
The valve is designed for use on lines on 
offshore wells or in isolated locations where 
full-opening valves are not required. 

For additional information write Otis 
Pressure Controls, Inc., Box 7206, Dallas 


Bronze and Iron Valves 


The Stockham line of bronze and iron 
body valves is catalogued in a new 112- 
page fabrikoid-bound volume. Listings for 
each valve include photographs, dimen- 
sional diagrams, price, weight, sizes and 
dimensions. 

For a copy of Catalog 50V, write Stock- 
ham Valves and Fittings, Box 2592, Bir- 


mingham 2. 


. . 

Heavy Equipment Handling 

A four-color operator’s handbook printed 
in comic book style contains information on 
the operation of bulldozers, scrapers, rip- 
pers and cable controls, and additional in- 
formation on high speed hauling, loading 
and grade stakes familiarization. 

For a copy of this handbook, write 
Caterpillar Tractor Company, Peoria 8, 


Ill. 


Flexible Ball Joints 

Flexible ball joints are discussed in a 
new 16-page bulletin which contains spec- 
ifications, dimensions and application data 
for the entire Barco line. 

For a copy of Catalog 215, write Barco 
Manufacturing Company, Department J- 
54, 1801 Winnemac Avenue, Chicago 40. 
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11-year choice at 
Royalite Oil 
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Another Example 
of 
Ufficient Power 


at Lower Cost 


This line of 10 GMV’‘s in Royalite Oil Company’s station No. 1, Turner Valley, Alberta, 
includes first 3 GMV‘s ever built and now totals 6,060 GMV horsepower. 


GMV’s in service at Royalite are used for gas transmission. underground storage, and 
in the manufacture of natural gasoline. le) 
‘se 


Royalite Oil Company's three 1l-year-old plus at least a 15% reduction in fuel con- 

GMV's, the first ever built, are still in con- sumption. 

tinuous service; have held up so well that 
If your plans call for compressor horsepower, 


visitors can’t tell them from the seven since . : 
bear in mind that Cooper-Bessemer Turboflow 


dded to thi 1 ion. 
added to this company’s No. | station V-angles, GMX, GMV and GMW. are now 


Royalite’s other two statio likewi 
™ medi “ ee available in sizes from 200 to 2500 hp. Check 
equipped with Cooper-Bessemer V-angles, 


Type GMV and the smaller GMX. 


on the savings you can show! 


‘Station No. 1 is now owned by Madison 


The most recent addition to station No. 1" j 
” Natural Gas Company, Ltd., a totally owned 


a GMV Turboflow, installed this past summer. Rivvellie abelian. 











It gives Royalite unprecedented advantages 
—a full 10% increase in power output com- Ve 
€ 


pared with other units of equal displacement, 


Cooper -Bessemer 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 





New York City Washington, D.C. Bradford, Pa. Parkersburg, W. Va. 
San Francisco, Calif. Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Seattle, Wash. Tulsa, Okla. Shreveport, La. St. Louis, Mo. Los Angeles, Calif. 
Caracas, Venezuela Gloucester, Mass. Calmes Engineering Co., New Orleans, La. 
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ONAN 


Electric Plants 


Model 3CK 
3,000 wotts 
A.C. or D.C. 


HEAVY-DUTY PORTABLE 
& STATIONARY MODELS 
Diesel, Gas, Gasoline-powered 


@ ONAN oilfield electric plants 
provide dependable light and 
power for oil field aepecetone, 
A complete range of A.C. and 

.C. models... all conservatively 
rated for continuous, dependable service helps you 
choose the right plant for the job. Lightweight, 
air-cooled models from 400 to 5,000 watts; heavy- 
duty, water-cooled, gas-gasoline- driven plants from 
3,000 to 75,000 watts. Air-cooled Diesel electric 
plants 2,500 ‘and 5,000 watts. Water-cooled Diesels 

rom 12, 500 to 75, 000 watts, powered by IH 


engines. Write for ZL 
D. W ONAN | & SONS INC, 


(1-0-N-G-E-R >) 
THREAD LIFE 





EXCLUSIVE 


500 TON 


SPECIAL 


Sh coMrel 





1. EXCLUSIVE 500-TON SPECIAL pre- 
vents washouts and galling. Makes 
breaking out easier; withstands high- 
est pressures, and is unaffected by 
heat and moisture! 


2. KANT-GALL TOOL JOINT COMPOUND 
3. LONG-LIFE DRILL COLLAR COMPOUND 


SOLD BY SUPPLY STORES EVERYWHERE 









‘Men in the Industry NEWS 





Alexander Fraser, chairman of the execu- 
tive committee and a director of Shell Oil 
Company, has retired. 
He has been with 
Shell 32 and 
was president from 
1933 until 1949. 
Fraser will continue 
to serve the company 
on a consulting basis. 

An oil industry 
leader for many years, 
Fraser is a past presi- 
dent of the Twenty- 
Five Year Club of the 
Oil Industry and a di- 
rector of the API. A 
native of Glasgow, 
Scotland, Fraser’s first 
job was with Pumpherston Oil Company, a 
pioneer in Scotland’s shale oil enterprises. 
In 1910 he joined General Asphalt interests 
and went to the Trinidad oil fields. A few 
years later he was transferred to Philadel- 
phia to supervise the company’s interests 
in both Trinidad and Venezuela. During 
World War I he was secretary of the 
Inter-Allied Petroleum Council, with head- 
quarters in London. 

The war over, Fraser returned to the 
U. S., where he joined the Shell organiza- 
tion in 1919. He held various executive 
positions with Shell until 1933, when he 
became president of Shell Petroleum Cor- 
poration—the Shell company in the Mid- 
west. In 1939, when the Shell companies 
in the East, Mid-Continent, and on the 
West Coast were consolidated into a sin- 
gle company, he was made president of 
Shell Oil Company, Inc. He became presi- 
dent of Shell Union Oil Corporation, the 
holding company, in June, 1947. In Sep- 
tember, 1949, Shell Union absorbed Shell 
Oil and took the name of Shell Oil Com- 
pany. At that time, Fraser became chair- 
man of the executive committee of the 
new company. 


years 


Alexander Fraser 


F. E. Swenson has resigned as manager 
of the Land department, Deep Rock Oil 
Corporation, Tulsa, to become president of 
the State Exploration Company of Texas, 
with headquarters at Midland, Texas. 
Others joining the new company include 
Henry Conkling, formerly with Sun Oil 
Company: and John Day, formerly with 
Pan American Oil Corporation. 





tt: 


Wallace E. Avery has been appointed as- 
sistant general manager of industrial and 


public relations of The Texas Company 
with headquarters in New York. Avery 
joined Texaco in May, 1945, as an at- 
torney in the Los Angeles office of the 


legal department. In that capacity he spent 
much of his time handling labor matters 
of the company on the Pacific Coast. 
From 1942 to 1945 Avery was principal 
attorney and later assistant chief counsel 
for PAW. Avery received his B.S. degree 
from the University of California in 1929 
and his LL.B. degree in 1933. Prior to 
joining the PAW he was engaged in legal 
work in the petroleum industry. 


Henry E. Zoller has resigned as president 
of Derby Oil Company, Wichita, Kansas. 


Ernest B. (Barney) Wilson, formerly vice 
president of Sterling Oil and Gas Com- 
pany, is now president, director and man- 
ager of Mikton Oil Company, Houston. 
He succeeds the late J. Perry Scranton. 


George J. McLernon has joined Midstates 
Petroleum Corpora- 
Tulsa, as petro- 
leum engineer. A 
graduate of the Uni- 
versity of Oklahoma 
petroleum engineering 
school, McLernon was 
with Magnolia Petro- 
leum Company from 
1939 until 1942 whe n 
he entered the Navy. 
Following his dis- 
charge in 1945, he 
was with Transwest- 
ern Oil Company and 
Sunray Oil Corpora- 
tion, and later with 
J. E. Crosbie, Inc., as petroleum engineer 
and assistant superintendent. 


tion, 





G. J. McLernon 


z. C., 


engineer, 


Babson, assistant chief petroleum 
Union Oil Company of Cali- 
fornia, is on loan to the office of the 
Petroleum Administrator for Defense at 
Washington, D. C. Babson is attached to 
the office of the Director of Production. 








PETROLEUM DISTRIBUTING CO. 
BOX 203—HOUSTON, TEXAS 


CHarter 5648 
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SEISMIC DRILLING @¢ SHOOTING 
GEOPHYSICAL SPECIALTIES 
RECORDING EQUIPMENT, New-Used 
RECORDING PAPERS AND CHEMICALS 
SMITH CRAFT SEISMIC BALLOONS 
XL-101 SURVEY FLAGGING 


tu INSON ENGINEERING SALES CO. 
CHarter 6343 


MELLIE ESPERSON BUILDING @ P, 0. BOX 215 @ HOUSTON 1, TEXAS 


WORLD OIL « April, 1951 











vou cet BIG PUMP strenctx 





WITH THE NEW 


WILSON-SNYDER ©214-P™ 
DUPLEX POWER PUMP 


Check these outstanding features of the new 
Wilson-Snyder 214-P and 212-P Pumps, especially 
designed for medium-depth drilling: 





74" x 14" 


Has range from 310 


One-piece, high-strength power frame. 


One-piece, direct-flow type, cast steel fluid end with large 
passages for easy flow. 





GPM at 1375 psi 4 Heavy-duty, field-adjustable roller bearings throughout. 

using 512" to74" = es long-life, fluid-cylinder liners and HI-HARD pis- 

: ° 5 ton rods. 

liners respectively 4 Forged alloy-steel, heat-treated, fluid valves and seats. 
with 325 HP rating Power end lubricated with combination oilbath and positive- 


flow lubrication. 

Crosshead-pin roller bearings, diaphragm stuffing boxes, 
and fluid-end stuffing boxes are pressure grease-lubri- 
cated. 


at 65 rpm. 





Call or Write Houston Headquarters or your 
nearest Wilson Store for additional information 
Exclusive Distributors—Louisiana and Texas Gulf Coast 


WILSON SUPPLY COMPANY 


BRANCH STORES 1412 Maury St. Sales Offices: 
TEXAS—Alice, Corpus Christi, Victoria, Bay City, Columbus, HOUSTON TULSA | 
Barbers Hill, Liberty, Beaumont, Kilgore, Monahans. LOUISI- DALLAS 
TEXAS NEW ORLEANS 


ANA—tLake Charles, New Iberia, Houma, Harvey, Shreveport. 
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THE 


INDUSTRY 


NEWS 








P. H. Bohart, vice president, Gulf Oil Cor- 
poration, Tulsa division, announced the 
following appointments in the division 
exploration staff in Tulsa: A. W. McCoy 
III, assistant exploration manager; F. P. 
Rushmore, head of lands and leasing; H. 
D. Bedford, assistant head of lands and 
leasing; E. B. Roudebush, chief scout; P. 
A. Rahe, administrative assistant to ex- 
ploration manager; P. H. Reisher, chief 
geologist; A. L. Latta, chief exploitation 
geologist; Charles Ryniker, chief research 
geologist; C. G. Strachan, staff geologist, 
Canada; W. R. Longmire, staff geologist, 
Mid-Continent; C. B. Anderson, staff geol- 
ogist, Eastern; W. E. Bernard, Canadian 





“No use taking chances on accidents in- 
volving catheads when you can be using 
Foster's. Theyre fully enclosed and the 
operator is in complete control of the pull 
on the jerkline at all times. But better 
still—in addition to SAFETY—you get 
SPEED, DEPENDABILITY and ECON- 
OMY in a Foster Cathead. These finest 
catheads in the world result from over 26 
years of invention, engineering, develop- 


ment, research and experience.” 


district advisor on exploration under R. 
R. Porterfield, manager of exploration. 

Establishment of area offices with area 
managers reporting to the manager of ex- 
ploration in Tulsa, was announced as 
follows: 

D. D. Adams, Oklahoma City; M. K. 
McClure, Ardmore, Okla.; K. W. Bum- 
garner, Wichita, Kansas; O. P. Gilbert, 
Evansville, Ind.; C. L. Albert, Saginaw, 
Mich.; O. E. Brown, Durango, Colo.; J. 
B. Maebius, Casper, Wyo.; C. O. Hudgens, 
Billings, Mont.; E. J. Baltrusaitis, Salt 
Lake City, Utah. 

L. L. Gray, formerly chief engineer, has 
been named technical advisor on natural 








SS 


Foster Air Master Breakout Cathead 
SAFER ... fully enclosed . . . oper- 
ator in complete control of pull on 
jerkline at all times. 

FASTER instant engagement 
without reducing lineshaft speed. 
DEPENDABLE ... 16” triple plate 
crawl-free friction clutch; amply 
powered and field proved. 
ECONOMICAL .. . no brakes re- 
quired and no metal-to-metal im- 
pacts . . . no adjustments during 
life of Cathead. 


Foster Air Spinning Cathead 

SAFER . . . fully enclosed . . . op- 
erator can apply any desired amount 
of power to the pull line. 

FASTER instant engagement 
without reducing lineshaft speed. 
DEPENDABLE 191.” single 
plate crawl-free friction clutch; rec- 
ommended for pull up to 12,000 Ibs. 
ECONOMICAL . . . smoothness of 
power makes spinning rope and 
spinning chain last much longer. . . 
no adjustments during life of Cat- 
head. 


In addition to the above the Foster Cathead Company manufactures the regular Foster Master, Type B, 
Breakout Cathead and Foster Spinning Cathead; plus the Foster Midget Master Breakout Cathead and 
Foster Midget Spinning Catheads for shallow drilling and clean out rigs. 


CATHEAD COMPANY 


P.O. BOX 1675 


WICHITA FALLS, TEXAS 


FACTORY REPRESENTATIVES 


O. W. Frogge 
Casper, Wyoming 


314 


Tillery & Parks 
Odessa, Texas 





R. D. Cloninger 


Lafayette, Louisiana 


gas and gasoline problems, and C. C, 
Rodd, formerly staff assistant, executive 
department, as technical advisor on gen- 
eral problems, both on Bohart’s staff. 

The following appointments have been 
made in the Canadian Gulf Oil Company: 
V. M. Brant, formerly assistant chief drill- 
ing engineer, Tulsa, to be assistant man- 
ager of exploitation; J. R. Hardie, fiscal 
advisor; J. B. Fraser, employe relations ad- 
visor; A. A. Williams, chief scout, suc- 
ceeding R. W. Schweigert who has been 
named assistant to the general 
manager. 


special 


Courtney C. Brown has been appointed to 
the newly created position of assistant to 
the chairman of the 
board of Standard Oil 
Company (N. J.). 
Brown, formerly as- 
sistant manager of the 
coordination and eco- 
nomics department, 
has been with Jersey 
Standard since 1946. 
From 1941 to 1945 he 
was a vice president 
in charge of foreign 
activities of the Com- 
modity Credit Corpo- 
ration of the Depart- 
ment of Agriculture 
and later as chief of 
the division of war supply and resources in 
the Department of State. 





C. C. Brown 


Charles B. Carpenter was posthumously 
awarded the Gold Medal of the U. S. De- 
partment of the Interior’s “Distinguished 
Service Award.” The award was made 
for “outstanding technical accomplishments 
and leadership in the conservation of 
petroleum and natural gas during 22 
years of distinguished service in the Bureau 
of Mines.” The award is the department’s 
highest honor. 


R. H. Hargrove, president of Texas East- 
ern Transmission Corporation, has been ap- 


pointed acting assist- 
\ mh, 


ant Deputy Adminis- 
trator in charge of gas 
matters for the Petro- 
leum Administration 
for Defense. Hargrove 
will serve in this ca- 
pacity, Secretary of In- 
terior Oscar Chapman 
R. H. Hargrove 





announced, until a 
permanent organiza- 
tion for the Gas In- 


dustry in the National 
Defense Program has 
been formed. 

A former president 
and director of the 
American Gas Association, Hargrove has 
been in the natural gas industry for the 
past 20 years. Recently, he has been a 
member of the National Petroleum Coun- 
cil. 





Hargrove was formerly vice president 
of United Gas Corporation of Shreveport, 
and an officer of several of its operating 
subsidiaries. In 1947 he left United to be- 
come president of Texas Eastern. 
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’ Unique self-draining feature 

prevents detrimental accumulations 
IN THE 

> INIEW SHAFFER HYDRAULIC 
— CELLAR CONTROL GATE 






YOU GET THESE 
VITAL FEATURES, TOO! 






>» UNUSUAL COMPACTNESS—with two separate ram 
compartments unitized into one body having an over-all 


height of only 30 inches even in sizes as large as 1338” Ms . , 
(12 Series 900). Smaller sizes ore even more compact! Besides its many other important features, the new Shaffer 


. Hydraulic Cellar Control Gate incorporates an important advan- 
it anaphase stig a ea tage found in no other hydraulic cellar control gate. Note how 
pe irs i Sing a AR = the bottoms of each ram compartment are steeply-sloped toward 


and maximum safety there are no secondary connections 7 r i ‘ 
between hydraulic cylinders and rams! the bore—with high, narrow ribs upon which the rams travel. 


























> FAST RAM CHANGES—the simplest and fastest in any 

gate. Merely unbolt and swing open two side doors, These ribs are narrow so hold the rams far above any mud 
i h i : 

stide out the ram exemily, change the rom blocks: end as to reduce to a minimum the sur-_ or sand that might collect on the 


rubbers, slide the assembly back in, close and 
bolt the doors—and the job is done. Moreover, complete 
rom changes can be made whether pipe is in or out can gather. And the little that does 


! . ° ° 
of the Reve! collect on these ribs is quickly and 
easily wiped off by the rams as they 


face upon which any mud or sand __ bottoms of the ram compartments. 


As further protection, note 
how the bottoms have a steep in- 


>» FULLY ENCLOSE D DESIGN —with all moving parts en- ward pitch that quickly drains mud 
closed and no moving parts on the outside to become open or close. par er h i ; 
wedged or damaged by objects falling into the cellar— o—- sane pack into ly c bares as 
| or become corroded by chemical and salt drippings. Even In addition, because these quickly as it settles. With this three- 
) _ the locking shaft is non-rising and fully protected! ribs are high above the steeply- | way protection against detrimental 


sloped bottoms of the gate, they mud and sand, the rams are always 


These and still other vital advantages make the new 
ready for use whenever pressure 


Shaffer Hydraulic Cellar Control Gate the outstanding 
hydraulic gate available today. Before you buy an; 
control gate equipment, be sure to get the complete 
story from your nearby Shaffer representative. Or 
write direct! 






A 


emergencies threaten! 







Then remember this— 













mud-free design is only one of many 






far-reaching advancements built in- 
to the new Shaffer Hydraulic Cellar 
Control Gates. Check over some of 
the others outlined at left. No other 
equipment provides so much pro- | 






Send for your free 





copy of the complete 
Shaffer Catalog. 







See pages 4433 to 
4496 of the 1950 
Composite Catalog. 






tection—in so small a space—with so 






many operating advantages ! 
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E. Paul Ward, Houston division petroleum 
engineer for The Ohio Oil Company, has 
been appointed assistant to the manage! 
of prodution at Findlay, Ohio. W. T. 
Kennedy, district superintendent, Haynes- 
ville, La., has been appointed assistant to 
the general superintendent of production, 
also at Findlay. 

Other Ohio announcements included the 
appointment of R. E. McMillen, Tulsa 
division petroleum engineer, to succeed 
Ward as Houston division petroleum en- 
gineer. F. V. Kluck, Tulsa, has been ap- 
pointed Tulsa division petroleum engineer. 
E. J. Giffel, Terre Haute division land 
man, has retired after 44 years of service 
to the company, and has been succeeded 


Eagle-Picher 
Lead Wool 


Stops bottom water 





Prevent costly shutdowns, 
keep bottom water out of 
your wells, with effective, 
economical Eagle-Picher 
Lead Wool. The fine, flex- 
ible strands fill cracks and 
crevices with a permanent, 
non-corrosive seal. ..save 
you time and money. 
Packed in convenient 
50-pound sacks — easy to 
place in special cartridge- 
shaped Eagle-Picher Wire 
Containers sized to fit all 
casings. Order through 
your jobber. 


THE 


EAGLE-PICHER 


SALES COMPANY 
Since 1843 
Metallic Products Division, General Office 
Box 777, East Chicago, Indiana 


Cincinnati - Kansas City - East St. Louis 
Dallas - Houston 


Member: Lead Industries Association 
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E. Paul Ward 


W. T. Kennedy 









These 3 Eagle-Picher 
Bearing Metals meet most 
requirements 


1. Dreadnaught 
— for extreme speed and heavy-duty 
conditions. 

2. Outlasta 
—for medium speed and average- 
load conditions, 

3. Durable 
— for low speed and light-duty con- 

_ ditions. 





by C. W. Kelley. W. W. Volkers heads 
the division’s Title and Lease Record de- 
partment which was formerly under Gif- 
fel’s supervision. 

Ward, a graduate of the University of 
Oklahoma, joined Ohio Oil in 1934 as a 
roustabout in Oklahoma. He was named 
assistant petroleum engineer at Iraan, 
Texas, in 1935, and district petroleum 
engineer in 1937. He was appointed Hous- 
ton division petroleum engineer in 1941 

McMillen studied petroleum engineering 
at the University of Pittsburgh, and was 
first employed by The Ohio in 1941 as 
an engineer at Mt. Pleasant, Mich. He was 
promoted to district petroleum engineer 
in 1942 and assistant division petroleum 
engineer at Grand Rapids in 1943. He was 
transferred to Midland, Texas, as district 
engineer in 1946, and was appointed Tulsa 
division engineer in 1949. 

Kluck, a graduate of the University of 
Oklahoma, was employed by The Ohio 
as district engineer at McPherson, Kan- 
sas, in 1944. He was transferred to 
Eureka, Kans., in 1948, and assigned to 
the Tulsa office in 1950. 

Kennedy, previously a foreman with 
Transcontinental Oil Company at Ste- 
phens, Ark., joined The Ohio in 1930, 
and was transferred to East Texas in 
1931. Appointed district foreman in 1938, 
he moved to Jefferson, Texas, in 1941 
and to Haynesville, La., in 1942. He be- 
came assistant district superintendent in 
1946 and district superintendent in 1950. 

Giffel began his career with The Ohio 
Oil Company in 1906 as a_ telegraph 
operator at Bridgeport, Ill. He served as 
warehouseman in various Illinois fields, 
became farm foreman at Carlyle, IIL, in 
1911, and gasoline plant foreman at Casey, 
Ill., in 1917. Joining the Land depart- 
ment in 1921 as leaser and scout in the 
Marshall division, he was appointed divi- 
sion land man in 1945. 

Kelley, who had worked as roustabout 
and pumper in Illinois fields and as ware- 
houseman at Casey for the company, began 
his permanent employment in 1922 as 
superintendent-clerk at Marshall, Ill. He 
was transferred to the Land department 
in 1936. From 1938 to 1943 he was in 
charge of title curative offices at Effing- 
ham and Olney, Ill. He resumed his duties 
as land man in 1943. 

Volkers was employed by The Ohio 
Oil Company in 1929 as a stenographer- 
clerk in the division manager’s office at 
Marshall, and was made a department 
head in that office in 1943. In 1950 he 
was transferred into the land department 
as a department head. 

e 
R. E. McCulloch, formerly with Forest Oil 
Corporation, has joined Davison and Com- 
pany as general superintendent, with head- 
quarters at Casey, III. 

° 


R. C. Wilkins, superintendent in charge 
of the Gulf Coast division of Delta Gulf 
Drilling Company, Houston, has resigned 
to devote his entire time to the Win Haw- 
kins Drilling Company, in which he is 
financially interested. Roy D. Garner has 
been appointed superintendent of the divi- 
sion to replace Wilkins. W. M. Ault, form- 
erly toolpusher, has been named _ field 
drilling superintendent. 

Garner was formerly with the Wynn 
Crosby Drilling Company and J. S. Aber- 
crombie Company, and joined Delta Gulf 
several months ago as assistant to Wilkins. 
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HOW A MALONEY-CRAWFORD 


CONED BOTTOM 
WILL HELP COMBAT 














A good combination is the 
Maloney-Crawford Coned Bot- 
tom Tank with an Aluminum 
Deck, for such a deck mate- 
rially reduces the corrosion 
effects of hydrogen sulphide 
gas in solution with crude oil. 





> 
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Maloney-Crawford originated the CONED 
BOTTOM TANK with sump tank as an 
aid in combatting corrosion caused by 
water and galvanic action in the bottom 
and lower ring of a bolted tank. 


The tank bottom has a drop of 1” to 12” 
horizontal run, permitting the complete 
drawoff periodically of all water and BS 
from the tank bottom thru a drain connec- 
tion as shown in the illustration to the left. 


The sump tank is 3514” in diameter fabri- 
cated from 3/16” steel. Depths of 12” and 
3’-0” are available. The inside ladder is 
supported by a heavy channel member laid 
across the top of the sump tank. 








The sump tank is removable without tak- 
ing up the bottom or dismantling the tank. 
The bottom, apron and sump tank joints 
all overlap towards the sump tank to pre- 
vent pockets for water collection and sub- 
sequent local corrosion. 





Write for further information or see a 
M-C representative at any of the stocks 
and service points listed below. 


STOCKS AND SERVICE AT THESE OIL CENTERS 


Artesia, N. Mex.; Calgary, Canada; Corpus Christi, Texas; Casper, Wyo.; Dallas, 

Texas; Edmonton, Canada; Farmington, N. Mex.; Fort Worth, Texas; Houston, Texas; 

Lafayette, La.; Newcastle, Wyo.; New Orleans, La.; Odessa, Texas; Oklahoma City, 

Okla.; Tampa, Texas; San Angelo, Texas; Snyder, Texas; Tulsa, Okla.; Wichita Falls, 
Texas. 


CRAWFORD 


FACTORY AND GENERAL OFFICE: 38 NORTH PEORIA—BOX 659—TULSA, OKLAHOMA 
EXPORT REPRESENTATIVE: Baird Lines, 420 Lexington Avenue, New York, N. Y 
CANADIAN REPRESENTATIVE: Maloney-Crawford of Canada, Ltd., Edmonton, Canada 
ROCKY MOUNTAIN REPRESENTATIVE: W. H. Connor, Inc., Casper, Wyo 

TEXAS PANHANDLE REPRESENTATIVE: H. W. Waddell, Pampa, Texas 
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Dr. W. S. W. Kew, chief geologist of the 
Exploration department of Standard Oil 
Company of California, is retiring, but 
will remain with Standard until mid- 
June to complete special assignments. 
Named to succeed Dr. Kew is W. F. Bar- 
bat, assistant chief geologist since October, 
1946. 

Dr. Kew, who attended University of 
California and received his Ph.D. there, 
joined Standard in 1925, after serving 
with the U. S. Geological Survey for 
nine years, and another oil company for 
a year. He was first employed as a 
geologist in Los Angeles, and became dis- 


This photograph and insert is a draw- 
works drum with the LeBus Wire Line 
Grooving and Spooling System in- 
stalled and with the first layer of 
line wrapped to the preferred pick-up 
point when coming out of the hole 
to change bits. 


f the Spooling of a 


|COING INTO THE HOLE 
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INO. 2 REVERSE 
END FILLER | 





| ILLUSTRATES PYRAMID 
SPOOLING 


POINT “D’! | POINT “E”| Las 





W. F. Barbat 


WIRE LINE & 
DRILLING (ze 


LEBUS 
WIRE LINE GROOVING 


and 
SPOOLING SYSTEM 


Now more than ever before, drilling Con- 
tractors are concerned with the conservation 
of hard-to-get materials and equipment. 
Major savings can be had — not only in labor 
but in the lengthening of the life of Wire 
Line through the use of the LeBus Wire Line 
Grooving and Spooling System. The Pinch- 
ing, Squeezing, Crowding and Mis-shaping of 
the Wire Line on Plain or Flat Drums has 
always been wasteful to Wire Line plus being 
hazardous and time consuming to the drilling 
crew. These Wire Line Troubles are reme- 
died when your drum is grooved with LeBus 
Grooving and End Fillers as shown on the 
drawing of a grooved drum below. Even a 
tapered or distorted line spools evenly and 
safely on a grooved drum. The loads line up 
as indicated by crossed arrow and the wraps 
“Pyramid” as shown with large triangle. This 
controlled contact and even loads mean 
longer life for Wire Line and safer drilling 
operation. 


W.S. W. Kew 
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trict geologist there in 1931. He is a 
former associate editor of the Bulletin of 
the American Association of Petroleum 
Geologists and a fellow of the Geological 
Society of America. 

Barbat is also a graduate of University 
of California, and joined Standard as a 
geologist at Taft, Calif., in May, 1927, 
He was appointed assistant chief geologist 
in the exploration department in October, 
1946. 

Other Exploration department appoint- 
ments include those of O. F. Van Beveran 
as assistant general manager; E. C. Doell, 
district exploration superintendent, South- 
ern district, with headquarters in Los 
Angeles; W. P. Winham, district explora- 
tion superintendent, Great Basin district, 
with headquarters at Salt Lake City; and 
E. H. Burtner, district exploration super- 
intendent, Northern district, with head- 
quarters at Bakersfield, Calif. 

* 
A. C. Long, vice president of the Texas 
Company in charge of foreign operations 
in the eastern hemi- 
sphere, was elected an 
executive vice presi- 
dent with headquar- 
ters in New York. He 
will be responsible for 
all foreign operations 
in both eastern and 
western hemispheres. 
Long has been with 
the company in vari- 
ous capacities in for- 
eign and domestic 
operations since 1930. 
He was on military 
leave for 14 months 
serving most of this A.C. Long 
time as petroleum attache for the State 
Department in London. 
« 





Klaas Vander Weg has been promoted to 
chief geophysicist, General Petroleum Cor- 
poration, and transferred from Casper, 
Wyo., to Los Angeles. 


Frederick B. Hufnagel, Jr., has been ap- 
pointed assistant to R. H. Anders, director 
of purchases, Sun Oil Company. His of- 
fice will be in the Purchasing department, 
1608 Walnut Street, Philadelphia. 

e 


J. A. Crichton has joined San Juan Oil 
Company, Dallas, as vice president in 
charge of operations, 
including leasing, 
drilling, development 
and production. 
Crichton was form- 
erly with DeGolyer 
and MacNaughton, 
Dallas, as vice presi- 
dent and a past di- 
rector. He is a gradu- 
ate of Texas A. & M. 
College and Massa- 
chusetts Institute of 
Technology. He 
worked for Union 
Producing _ Company J. A. Crichton 
as a geologist in Hous- 
ton and also served in the U. S. Army, re- 
leased as a lieutenant colonel. He _ is 
chairman of the North Texas Section of 
AIME. His experience includes work in 
fields in all sections of the U. S. and 
Venezuela. 
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“Withstands Tremendous Shock 
and Strain Without Breakage 


Whitney 
Oil Field 


Assembly 
Chain 


The Walker-Neer Spudder is designed for ef- 
ficiency, versatility and portability. It is specially 
constructed to provide unusual safety at highway 
speeds or crossing of rough terrain. It is recom- 
mended for drilling up to 5000 ft. 

To assure positive power transmission all 
drums and the spudding mechanism are Whitney 
Oil Field Assembly Chain driven. Walker-Neer 
says — “The spudding beams are driven by 
double chain. This chain takes a tremendous 
amount of shock and strain due to 
the action of the spudding beams 
and cranks. ... The three hoist- 
ing drums are driven by a single- 
width Whitney chain and pull 
great loads at very high speeds.” 

Walker-Neer’s experience 
proves that Whitney Oil Field 
Assembly chains transmit full 








rated horse-power without slippage. The rugged 
construction of all chain parts assures long opera- 
ting life with minimum maintenance under the 
severest of operating conditions. In addition, the 
snap-ring design provides positive fastening, 
makes installation easy. The offset links make 
field adjustments easy. 

Regardless of the type of oil field equipment you 
manufacture, you can keep it on the job working 
with Whitney Chain Drives. Write for information. 


THE WHITNEY OIL COUNTRY WAREHOUSES 


EDWARD D. MALTBY CO., INC, 
1718 Flower Street, 
Los Angeles, California 


WHITNEY CHAIN COMPANY 


230 HAMILTON STREET, HARTFORD 2, CONNECTICUT 


WHITNEY CHAIN COMPANY 
2914 Taylor Street, 
Dallas, Texas 
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MEN IN 


THE 


INDUSTRY NEWS 








Carl W. Blakey, Tulsa, has been elected 
president of Petroleum Consultants, Inc., 
succeeding T. A. Manhart, resigned. Man- 
hart will devote his primary attention to 
the affairs of Manhart, Millison and Beebe, 
Tulsa. 

a 


Henry P. Hellinghausen, formerly treasure: 
of Interstate Oil Pipe Line Company, has 
been named manager of Interstate’s South- 


Cleve Bullette, supervisor of publications 
for Service Pipe Line Company, has been 
appointed temporary public information 
head for the Tulsa district of the Office of 
Price Stabilization. 
e 

E. R. Marchman, independent oil oper- 
ator, has been named ‘‘man of the year” 
by the Graham, Texas, Chamber of Com- 
merce. 


ern 





division and Material department, 
Shreveport, succeeding Winn C. Taylor, 
retired. 
pany more than 42 years. 


Taylor had been with the com- 


° 
Reford F. Madera has resigned as chief 
engineer in West Texas for Shell Oil Com- 
pany to join Republic Natural Gas Com- 
pany in the same capacity. 











é 


. . » Accent the Enterprise! 


The freedom of Free Enterprise has long been 
emphasized. But only enterprising men can be free. 
We used to solve our troubles among ourselves. 
We didn’t run to the government . Initiated no 
remote agencies to grow and fatten until they 
became an accepted part of a huge, unwieldy cen- 
tral authority. 


In recent years our demands have created more 
bureaus than can be listed by a single alphabet. 
Our federal government has grown large, central- 
ized, powerful. It continues to grow because few 
of us will give up services and privileges we have 
secured, This is the road to socialism. 











Let’s bring back the old “Town Meeting” philoso- Get 

phy ... find out the needs and strivings of our Maximum 
friends, employees and fellow workers . . . and **Footage-per- 
meet these needs on a local basis. When we de- e4 ae 
mand reduction of centralized government, let’s Dressing 
stop making exceptions of our own pet agencies atl 

and communities. And let’s be on the alert for with 

any new legislation that further centralizes power SPANG 

in federal hands ... and vote against it. Only by 

solving our own problems can we continue to be Heat-T reated 


men of enterprise in a free economy. 
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SPECIFY SPANG—FOR SALE BY DEALERS EVERYWHERE 


E. W. Webb, Houston, manager of the 
Production department, and A. W. Tark- 
ington, Houston, as- 
sistant to the presi- 
dent, have been elected 
vice presidents of Con- 
tinental Oil Company. 
Webb will continue as 
Production depart- 
ment manager, and 
Tarkington will be re- 
gional general man- 
ager of the Central 
region, with  head- 
quarters in Oklahoma 
City. The Central re- 
gion includes explora- 
tion, production and 
marketing operations 


A. W. Tarkington 





E. W. Webb Rawleigh Warner, Jr. 


in Oklahoma, Kansas, Missouri, Arkansas, 
Tennessee and parts of Alabama and Mis- 
sissippi, and exploration and production 
activities in Illinois and Indiana. 

Rawleigh Warner, Jr., New York City, 
secretary of the company, has been pro- 
moted to assistant to the president, with 
headquarters in Houston. Pete Dominic, 
assistant director of sales administration, 
Ponca City, Okla., has been elected sec- 
retary of the company. 

Millard K. Neptune, manager of Con- 
tinental’s Foreign department, has been 
granted leave of absence to serve as as- 
sistant director of production in the Petro- 
leum Administration for Defense. 

Webb has risen through the ranks in 
the Production department, having joined 
Continental as a petroleum engineer at 
Seal Beach, Calif., more than 24 years 
ago. He was appointed assistant manager of 
the Production department, Ponca City, 
in June, 1947, and became manager of 
the department in January, 1949. Webb 
moved to Houston in July, 1950. 


Joining Continental as one of the 
youngest top-flight officials of a major oil 
company in the U. S., Tarkington was 
elected treasurer in August, 1948. He was 
named assistant to the president in Feb- 
ruary, 1950. 

Warner is a graduate of Princeton Uni- 
versity. After serving with the U. S. 
Army in Italy he was a partner in an 
investment firm in Chicago for two years, 
and joined Continental at Ponca City in 
July, 1948, as assistant to the treasurer. 
He was elected secretary of the company 
in October, 1949. 

Neptune was with the Petroleum Ad- 
ministration for War during World War 
II. A graduate of the law and engineer- 
ing schools of the University of Oklahoma, 
Neptune joined Continental in 1948, in the 
general offices in Ponca City. 
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PLINGS cont. 
. A. ’ I. FIELD USE ~ 














EVERY SIZE AND TYPE FROM OWE SOURCE 





LINE PIPE COUPLINGS A.P.lI. 0 CASING COUPLINGS A.P.I. 
Ye"’ to 12’’—Seamless and Special 4Y2" to 13¥%'’—Long or Short 
Processed—Black or Galvanized HYDRAULIC COUPLINGS 

PLAIN TUBING COUPLINGS A.P.1. %"’ to 3’’—Seamless 
1” to 3’’—Seamless REAMED AND DRIFTED A.I.S.1. 

%,"’ to 12’’—Seamless or Spl. Processed 





EXTERNAL UPSET TUBING 
COUPLINGS A.P.I. DRIVE PIPE COUPLINGS 





n %"’ to 3 ¥%"’ to 12’’—Seamless or Spl. Processed 
7 e . 
Consult Our Nearest Quick Service Sales Office: 
Albany, N. ¥.—Albert L. Becker, 434 ae Ave. Los Angeles—James A. Riordan Co., 1400 Santa Fe Ave 
i Baltimore —Ted Barto, 2301 N. Charles S Minneapolis—Lin J. Krause, 200 Lumber Exchange 
: Boston—W nm. F. Bennett, 24 Spring St., a Newark, N.J.—Murray Eskin, Industrial Office Bldg. 
; Buffalo—W. E Spencer & Assoc’s 941 S. Elmwood Ave New York—Henry Stein, 50 Cliff St. 
i. Chicago—Harry A. Jay, 122 So. Michigan Ave. Philadelphia—J. W. Worthington, 401 N. Broad St. 
Denver—tEarl H. Jones & Co., 1863 Wazee St Portland, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave. 
I Detroit—Thomas L. Osberger, 19451 Livernois Ave Richmond, Va.—?P. C. Abbott & Co., Mutual Bidg. 
' Erie, Pa.—R. J. Maggi, Box 711 San Francisco—Earl H. Jones & Co., 1150 Folsom St. 
Houston—Henry H. Paris Distributor, Inc., Box 932 Seattle—Earl H. Jones & Co., 619 Second Ave. 


Kansas City, Mo.— Wm. J. Hebenstreit, 3122 Coleman Rd. 
FACTORY 'PHONE: ELM GROVE 3296 


Wrisaiitte MACHINE PRODUCTS COMPANY 


I ELM GROVE STATION WHEELING, W. VA. 










S & R SPECIAL Custom Luilt 
MUD CONVEYORS FOR DRILLING BARGES 


y Oe oe 


ae ~ 


xye only too; 
“| of its King that . 





Oi 


y, --.cuts either standard “taper” or electric ‘straight’ conduit Pictured above electci- 

of threads by a simple adjustment. ; ‘ cally driven mud con 

ra ...has “radio” dial size-setting. Dies can be removed in a few veyor built by $ & R for 
seconds FROM THE OUTSIDE without use of tools. @ major company. 
...is fully-adjustable and easy-working. The only 1 to 2-inch 

1e pipe threader that cuts standard, oversize and undersize threads 

il of uniform standard length. . ra . F 

AS The Beaver 26-R uses one set of dies to thread four sizes—1l, 11/4, Here’s the answer to efficient movement of mud for 

aS bh 2 and 2-inch. B.. is fully- eg nag me for — or =e pre your drilling barge—it’s S & R’s custom built electric- 

| © compensate for variation in fittings. ere’s a cam-type universa See nen Pie cadke ; ROE TSS 

0- self-centering chuck, too, which centers the pipe accurately and ally powered, chain drive mud conveyor. 
insures straight pipe lines. Yet, ‘drip threads’’ may be cut when so c ‘ ; : 

desired for heating lines. Built for heavy duty service with quality materials 

i= Paine at all leading supply houses—don’t accept substitutes. equipped with reversible belt, troughing idlers, pro 

» iticiaiennitetiesdh cae tected easily accessible drive housing. Operates effi 

n SEND FOR BEAVER CATALOG NO. 51. Address Beaver Pipe Tools, Inc., ciently all positions to 35° off horizontal. Built in sizes 

Ss, 


254-300 Dana Avenue, Warren, Ohio, U.S. A. to 40 feet. 


: PIPE 5s OOLS S$ & R TOOL & SUPPLY CO. | 


ir P. O. Box 1755 155 McCarty 
- 254-300 DANA AVENUE WARREN, OHIO, U. S. A. HOUSTON 1, TEXAS 


Export: 233 Broadway, N. Y. 7, N. Y. 
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Transfers and Promotions: 
Marshall Denny, Skelly Oil Company, has 


been named scout for the Panhandle di- 
vision and transferred from Wichita, Kan- 
sas, to Amarillo, Texas .. . Pan American 
Production Company announced the fol- 
lowing changes in its West Texas dis- 
trict geological force stationed at Abilene, 
Texas: Ben Martin, promoted to district 
geologist, replacing John R. Day, resigned: 
William B. Rodan, promoted to senior 
geologist succeeding Martin; Raymond E. 
Fairchild, promoted to junior geologist 
and transferred to Abilene . . . In Sin- 
clair Oil and Gas Company’s Production 








For high pressure abrasive service 


Rep Devi Piston Rods are first choice 
where drilling conditions are severest be- 
cause of the extreme hardness of the deep 
HIGH-CARBON wear resistant “DIA-HARD” 
case, coupled with tough core properties 
which give the highest tensile strength 
against breakage. All rods are hardness 
tested and precision gauged to maintain a 
world-wide reputation for quality. Write 


for Catalog No. P-101. 





ED * DEVIL 


“DIA-HARD” PISTON RODS 


department, John M. Clevenger was pro- 
moted to assistant district superintendent 
and transferred from Odessa to Crane, 
Texas; Ralph W. Newport promoted to 
senior clerk, Ardmore, Okla.; Clyde C. 
Osborn, Cushing, Okla., promoted to in- 
termediate petroleum engineer; Oliver G. 
Simpson promoted to district foreman and 
transferred from Ardmore to Lindsay, 
Okla.; Winfield S. Hull, Kiefer, Okla., 
promoted to intermediate engineer; Troy 
C. Kadel, promoted to district foreman and 
transferred from Pampa, Texas, to Crane; 
Craig R. Smith, Odessa, promoted to inter- 
mediate petroleum engineer; Claude D. 
Gaines, Jr., Ardmore, promoted to senior 








. 


iL PISTON PULLER 
For tapered type rods 


DEoM nei 
REU VEY 


4 


The usual practice of removing 
pistons from rods by blows of a 
sledge hammer often damages either 
pistons or rods. A Red Devil piston 
puller easily and quickly removes 
badly stuck pistons without injury to 
either part. All elements are made of 
finest quality alloy steel, heat-treated 
for strength and long life. Write for 
Catalog No. P-106. 


RED DEVIL PISTON ROD LOCK NUT 


These “Hammer Lug Type’ nuts provide a fast 
‘and positive means for locking piston rod in crosshead. 
Made from alloy steel and heat treated, they will last 
indefinitely. Face of nut is precision machined for full 
seating surface at right angles to axis of threads to pre- 
vent fatigue stresses in rod. Write for Catalog P-102. 
Complete information in Composite Catalog or write 
for price catalogs noted above. Red Devil products are 


ron 


available through your supply store. 


OIL WELL MANUFACTURING CORP. 


6008 S. Alameda St., Los Angeles 1, Calif. 


322 





petroleum engineer; Francis M. Single- 
ton, Kiefer, promoted to intermediate pe- 
troleum engineer . . . W. C. Pearson, dis- 
trict engineer for Stanolind Oil and Gas 
Company, Ellinwood, Kansas _ transferred 
to Oklahoma City and promoted to as- 
sistant division engineer of the Central 
division . . . K. A. Ackley promoted from 
Eastern division manager, The Carter Oj] 
Company, to assistant to the Production 
department manager and transferred from 
Mattoon, IIl., to Tulsa. O. D. Harper has 
been made superintendent of the Eastern 
division and Ray Hart, Tulsa, succeeds 
Ackley as division exploration manager, 
Wade Turnbull, Grand Rapids, Mich., has 
been named Eastern division geologist. 

J. P. Nolley, supervising petroleum en- 
gineer, Southwest Texas division office, 
Humble Oil & Refining Company Pro- 
duction department, was promoted to as- 
sistant district superintendent, Stratton dis- 
trict .. . Glenn W. Sandberg, Sunray Oil 
Corporation geologist, transferred from 
San Antonio to Denver ... Paul B. Trees, 
landman, Gulf Oil Corporation, transferred 
from Mount Vernon, IIl., to Durango, 
Colo. Rex Outlaw has been named 
chief landman for Barron Kidd and has 
moved from Evansville, Ind., to Dallas ... 
Donald E. Radtke, petroleum engineer at 
Magnolia Petroleum Company’s Heald- 
ton producing district, transferred to the 
Shreveport district to take charge of 
petroleum engineering in the Laurel, Miss., 
area. Martin L. Talley, petroleum engi- 
neer in the Luling district, moved to the 
Healdton district. J. W. W. Whitney, Jr., 
petroleum engineer at Electra, transferred 
to Shreveport district where he has charge 
of petroleum engineering in the El Dorado, 
Ark., area. 

Sun Oil Company announced the fol- 
lowing transfers and promotions in_ its 
Lands and Geological departments: New- 
ton Burnett, former district landman at 
Shreveport, moved to Dallas as _ regional 
landman in charge of East Texas, Northern 
Louisiana, Arkansas, Alabama and Florida. 
A. J. Viets, Jackson, Miss., and Charles 
Row, San Antonio, have moved to Corpus 
Christi as district land superintendent and 
district geologist, respectively, to super- 
vise the work of the Corpus Christi, San 
Antonio and McAllen districts. J. T. Lang- 
ley, assistant district landman at San An- 
tonio, now is district landman there, suc- 
ceeding C. D. Dickerson, retired. T. J. 
Nunley has been named junior scout at 
McAllen. In the Geological department, 
S. D. Summerford has been named as- 
sistant district geologist at San Antonio: 
Martin Russo, assistant district geologist 
at McAllen; Joe Lea, formerly of Shreve- 
port, assistant district geologist for explora- 
tion at Corpus Christi; W. M. Chaddick 
is now assistant district geologist in charge 
of development at Corpus Christi, and 
C. E. Lehecka, formerly of San Antonio, 
went to McAllen as exploration geologist. 
Lee C. Smith has moved from McAllen 
to Midland, Texas, as district geologist in 
West Texas, in charge of the Midland, 
Abilene and San Angelo offices. J. C. 
Monk, who recently moved to Abilene 
from Philadelphia, will be assistant dis- 
trict geologist at Abilene. Kenneth New- 
ton now is exploration geologist and J. 
W. Harp is development geologist at Mid- 
land. In the Abilene district, J. B. Hol- 
stead, formerly assistant landman, now 
is district landman in charge of the dis- 
trict. Henry Lee, formerly of the Title 
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INDUSTRY PROBLEMS 


For power requirements from 2 to 30 H.P. 
WISCONSIN Air-Cooled heavy duty engines 


are second to none as oil field workhorses. 


BECAUSE: 


1. Greatest freedom from cooling chores and troubles. More 
Service FROM the engine, less service TO the engine; fewer 
Man-Hours lost; more H.P. Hours on the job. 


2. Most efficient cooling at all engine speeds and all tem- 
peratures, from sub-zero to tropical highs. 


3. Lowest maintenance cost. Integrally cast fly-wheel fan 
eliminates all cooling “accessories” . . . nothing to get out of 
order, wear out, or require replacement. 


Since nearly a million and a half of these engines have been : ‘ ; e 
ee ‘ Sy Ses 4. Lighter engine weight and greater compactness . . . for 
manufactured in recent years, their satisfactory performance “ ays eg , 
; é - a é : most convenient portability and greatest installation adapt- 
has been proven. According to U. S. Dept. of Commerce reap ; > : 
ability as power components on original equipment. 


71.6% of all engines manufactured in 1947 in the class 15 
H.P. to 22 H.P. were Wisconsins. 


HARLEY SALES CO. 


Oil Field Distributor 
HOUSTON TULSA WICHITA 











You know what the word, “‘Integ- 
‘ rity’’ means! Now apply it to a 
hie marine industry such as AVON- 
DALE. It acquires many meanings, 
among which are: the absolute hon- 
esty of skilled experience, the ‘*know- 
how" of people who understand and 
feel an interest in your particular 
problem. That's why AVONDALE 
has been so successful in building 
and repairing for the Oil Industry. 
... Integrity—all around! 


Drilling Rig built for Rowan Drilling 
Company, Inc. 





AVONDALE MARINE WAYS, Inc.° 


RIVER FRONT, NEW ORLEANS DISTRICT |§ MAIN PLANT, AVONDALE, LA. 
Telephones: UNiversity 4561, CHestnut 5853 QUICK-REPAIR PLANT, HARVEY, LA. 
MAILING ADDRESS: WESTWEGO, LOUISIANA leer decigagna field wok. 
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Record department in Dallas, has been 
named a junior scout there. Other land 
department changes in West Texas are 
the appointment of Ray Bray, formerly of 
Shreveport, as an assistant district land- 
man, and John D. Carmichael, who re- 
cently joined the company, as a junior 
scout at Midland. At Jackson, Miss., 
George F. Brown moves up from assistant 
district landman to the position of dis- 
trict landman, succeeding Viets. J. W. 
Storey has been promoted from landman 
to assistant district landman. John P. 
Carnes, formerly an assistant district land- 
man at Jackson, has moved to Shreveport, 
as district landman, succeeding Burnett. 


Floyd G. Miller, Jr., formerly a scout at 


Shreveport, now is landman, and James 
G. Curtis, a new Sun man, is junior scout 
there. A. H. Talley has moved from 
Tyler, Texas, to Shreveport as exploration 
geologist. 

4 


John M. Schiff has been elected a mem- 
ber of the board of directors of Tide Wate: 
Associated Oil Company. Schiff, a resident 
of Oyster Bay, N. Y., is a partner of Kuhn, 
Loeb & Company, investment bankers. He 
is a director of Los Angeles & Salt Lake 
Railroad, Western Electric Corporation, 
C.1.T. Financial Corporation, and a trus- 
tee of the Bowery Savings Bank and the 
Provident Loan Society. 









Scrapers. 








és - a 

Only with the Huber method do you get 
the double benefit of the combined rotating 
and reciprocating motion which wipes 
paraffin from the tubing in particles so 
small they go out in solution . . . so small 
they can not clog tubing, scrapers, or flow 
lines. Rod rotation prolongs coupling life 
by equally distributing wear . . . pro- 
longs pump life and efficiency by equalizing 
wear on working barrel. Get this added 
benefit while eliminating paraffin accumula- 
tion by installing Huber Scrapers and Huber 
Rotating Rod Hangers. 

Install Huber Paraffin Scrapers and 
Rotating Rod Hanger, NOW! End costly, 
frequent steaming out or rod pulling to 
remove poraffin. 


* Congestion caused by the accumulation 
of paraffin in pumping wells. 






Here's good news for operators who are 
repeatedly spending money to 
paraffin from pumping wells. You can 
positively prevent the accumulation of 
paraffin by the installation of Huber 


With these blades permanently attached 
to sucker rods in the area where accumu- 
lation takes place, paraffin is wiped from 
the tubing walls by the reciprocating and 
rotating action of the rod string. It is then 
pumped out of the well. 


——.- _GET DOUBLE BENEFIT 





For further information see your local supply store, or write 


J. M. HUBER CORPORATION, 
Box 831 < 


remove 





Borger, Texas 





PARAFFIN SCRAPERS 


>" > 
SCRAPE AS THEY ROTATE ( ¥ AS THEY RECIPROCATE —zh 
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Comer Plummer, senior vice president in 
charge of production for The Pure Oj] 
Company, has been 
elected to the board 
of directors. A native 
of Huntsville, Texas, 
Plummer was admit- 
ted to the Texas bar 
following service in 
the U. S. Navy in the 
first World War. He 
has been with The 
Pure Oil Company or 
immediate _ predeces- 
sor companies since 
1922, and has worked 
entirely in the Pro- 
ducing division. He 
was manager of the 
company’s Southwestern Producing divi- 
sion with headquarters at Tulsa for sev- 
eral years before he went to Chicago as 
assistant general manager of production. 


an. | 
a 


Comer Plummer 





Allan B. Sloss has been elected an assist- 
ant to president, Gulf Oil Corporation 
and Gulf Refining Company, and I. R. 
Graves has been elected an assistant secre- 
tary, Gulf Oil Corporation and Gulf Re- 
fining Company. 

Sloss, who joined Gulf in January, 1949, 
as a member of the president's staff, re- 
ceived a B.S. degree from the University 
of Minnesota in 1924, and a master’s de- 
gree from the Harvard Graduate School 
of Business Administration in 1927. Sloss 
directed research for Scudder, Stevens & 
Clark, Investment Counsel, in New York, 
and was a member of that firm’s investment 
committees. He served in the U. S. Army 
for four years during World War II, or- 
ganizing and operating the Signal Corps 
cost analysis program and also operating 
the Signal Corps budget. After the war he 
was associated with Massachusetts In- 
vestors Trust until joining the Gulf or- 
ganization. 

He will continue to be located in the 
corpvoration’s general offices in Pittsburgh. 

Graves, a graduate of the Port Arthur, 
Texas, Business School, inined Gulf. in 
1919 as a clerk in the Shreveport, La. 
executive department. He was_ further 
promoted to chief clerk in that office in 
1927. and to district executive secretary 
in December, 1950. 

Graves served 11% years in the Army, 
with 12 months overseas, during World 
War I. 

As an assistant secretary, Gulf Oil Cor- 
poration and Gulf Refining Company, he 
will continue to be located in the Shreve- 
port office. 


Stanwood I. Williams has been named 
executive vice president of Thomas P. 
Pike Drilling Company, Los Angeles, with 
H. G. Haney, vice president and manager 
of drilling, and John Fowler, drilling 
superintendent. 


Erle G. Christian, secretary of Cities Serv- 
ice Company, has been elected to the 
board of directors. He has been with Cities 
Service and its member companies since 
1914. 
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rr ( Cae Ze RECORDS 


AN AUTOMATIC DRILLING REPORT 





“The Traveling Block Tells the Story’ 


The position and rate of movement of the traveling block are 
recorded by RIG RUNNER. This record allows every detail of rig 
operation to be known and to be studied. RIG RUNNER operates 
continuously; there is neither clutch nor lever—simply wind the clock. 
RIG RUNNER does the rest, giving all the facts accurately and 
impartially—including automatic rate of penetration. 


FOR DRILLERS 

Accurate time study of bit performance—Absolute accuracy in estab- 
lishing actual botton—Constant indication of how much is up on kelly 
—Relief from keeping drilling time by hand—Double check on log 
book, as Rig Runner shows each single, double, or thrible as it goes in 
or out of hole—Detailed timing of any operation—Automatic drilling 
report from which driller can make written reports—Safety warning to 
prevent running into crown block—Auxiliary Signaling horn on third 
tool joint to speed trips. 
FOR TOOL PUSHERS 

Fully automatic record of on and off bottom and exactly what was 
happening each minute—Time study of all rig operations—Constant 
record of how each driller applied weight to bit and used brake— 
Speeds training of green crews. 


WARREN 


AUTOMATIC TOOL CO. 


1920 HUSSION ST HOUSTON, TEXAS 





Odessa, Texas @ Lafayette, Louisiana @ Los Angeles, California 
Calgary, Alberta, Canada 
Export Representative: 
INTERNATIONAL OIL EQUIPMENT COMPANY 
30 Rockefeller Plaza @ New York City, New York 











why drillers prefer 














BRAKE LINING 


There’s no grabbing when Standco Lining is used. It has a nice feed- 
off and slight lever pressure controls the heaviest strings of pipe. 


More deep wells have been drilled with Standco 
than with all other blocks combined. 


Be sure Standco No-Smoke Brake Lining is on all your rigs. 


STANDCO BRAKE LINING COMPANY 


Factory and General Offices 


2701-2801 Clinton Drive Houston, Texas 


job is Well-P 1 
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eeeFord Industrial Engines and Power Units offer 
a broad range of models—4-cylinder, sixes and 





eights—that cover just about every type of industrial 
application, and ddit RIGHT. That’s one big reason 
why more and m@re leading machinery and equip- 
ment builders look to Ford Industrial Engines and 
Power Units for the economical, reliable solution 
of their powee problems. 


NY. Some Typical Applications 


FORD “120” (4 cylinders, 120 cu. in. 


displacement)—feed mills . . . concrete 
mixers ... road sweepers... sprayers... 
ditchers . . . snowplows . - material 
handling . . . welders . . . generator sets 
FORD "226" (six cylinders, 226 cv. in. 
displacement)—hoists . . . pumps... 
feed mills . . . generator sets . . . material 
handling equipment . . . earth boring 
machines . . . airport tractors . . . bitu- 


minous spreaders 


FORD "239" (eight cylinders, V-type, 

239 cu. in. displacement)—portable saw- 
mills ... feed mills . . . hoists and cranes... 
pumps .. . generator sets . .. electric 
stand-by units . . . positive displacement 
pumps... compressors ... concrete mixers ... 
straddle trucks 


FORD "254" (six cylinders, 254 cu. in. dis- 
placement)—road machinery .. . hoists and 
cranes ... pumps... feed mills . . . log- 
ging equipment . . . portable sawmills . . . 
jetting pumps . . . frost protection machinery 
... drag lines . . . earth boring machines . . . 
rock crushers ... generator sets 


FORD "337" (eight cylinders, V-type, 337 
cu. in. displacement)—logging equipment . . . 


"337" 
POWER UNIT 





INDUSTRIAL ENGINES 





INDUSTRIAL ENGINE DEPT. 
Tractor & Industrial Engine Division 


portable sawmills . . . drag lines . . . railroad 
FO ra D MOTOR switch engines ... coal recovery machines . .. 
asphalt plants . . . rock crushers . . . snow 
COMPANY removal machinery .. . feed mills . . . road 
machinery . . . generator sets . . . hoists and 

Highland Park, Michigan cranes ... pumps 


MAIL THIS COUPON FOR LATEST LITERATURE 


INDUSTRIAL ENGINE DEPT., FORD MOTOR COMPANY 
15050 Woodward Avenue, Highland Park 3, Michigan 


| am interested in Industrial Power for this application 











! i 
i i 
5 ! 
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i Send me new 1951 literature about Ford Industrial Engine—Power Units ! 
i 0 “120” ()j “226” () “239" [ “254” ([) “337” as checked. I 
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John F. Gallie, Houston evaluation geol- 
ogist, died January 12 from injuries sus- 
tained in an accident in New York City. 
Gallie attended the University of Chicago 
and was graduated from the University 
of Texas in 1941 with a B.S. degree in 
geology. Gallie’s business affiliations had 
included Independent Exploration Com- 
pany; Subterrex, Houston; Society of Ex- 
ploration Geophysicists as business man- 
ager; Humble Oil & Refining Company as 
evaluation geologist; Naval Ordnance Lab- 
oratory. He was with PAW during World 
War II. He joined the staff of Ralph E. 
Davis, petroleum consultant, in 1949. 
e 


Roderick M. Montgomery, 51, Houston in- 
dependent oil operator, died February 18. 
Montgomery, who went to Houston from 
Savannah, Ga., in 1923, was an active 
worker in church and civic affairs. 
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Dan L. Clark 
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THE DAN L. CLARK 
DRILLING CO. 


Drillers of 


OIL AND GAS WELLS 


POWER AND STEAM 
RIGS 


° 


1114 Alamo National Bank Building 
San Antonio, Texas 
RUPERT COX 
Telephone Garfield 5673 





DEATHS 


Edgar Clinton Johnston, Sr., 52, pioneer 
East Texas oilman, died February 27 in 
Longview, Texas. Johnston was head of 
Johnston Enterprises, oil field equipment 
manufacturing concern with plants at 
Greggton, Texas, and Los Angeles. He 
was also a member of the oil-famous 
Johnston family which started drilling 
in the Spindeltop field 50 years ago and 
has drilled more than 2000 producing oil 
wells. 





te 
W. A. (Cotton) Dickson, 45, president of 
the Dickson Drilling Corporation, Hous- 
ton, was killed February 28 in a plane 
crash near Athens, Texas. 








Rupert Cox 





Wilson Building, Corpus Christi, Texas 
DAN L. CLARK 
Telephones 4-7746, 4-7747 
Long Distance 95 














Robert A. Mueller, 51, president of Gray) 
Tool Company, died March 6 in Houston, 
Mueller went to Hous- 
ton from Alton, IIL, 
when he was 13. A 
veteran of World War 
I service, in 1919 he 
went to work for Con- 
tinental Supply Com- 
pany as a field service 
representative. Three 
years later, in 1922, 
he became one of the 
founders of Gray Tool 
Company, which then 
had as its principal 
product a fishing tool, 
the Gray Spear. Muel- 
ler’s first contribution 
to the company’s line was the Boll Weevil 
tubing head, which was the start of the 
Gray system of well controls. 

ao 
Herman S. Simmons, 53, sales manager for 
Herb J. Hawthorne, Inc., Houston, died 
March 6 in Shreveport. Simmons joined 
Hawthorne in April, 1918, and during his 
years with the company had worked in all 
parts of the U. S., Canada and Mexico, 

@ 
E. Holley Poe, 57, national figure in the 
natural gas industry and former represen- 
tative of the Texas Eastern Transmission 
Corporation, Houston, died March 9, in 
Tulsa. He was on a visit from his home in 
New York. Poe served as executive officer 
and general manager of the Petroleum Re- 
serves Corporation, a government agency, 
during World War II. After the war he 
bid in the government-owned Big Inch and 
Little Inch pipe lines for Texas Eastern 
Transmission Corporation. After the war 
he founded E. Holley Poe and Associates, 
an engineering firm with headquarters in 
New York City and was at the head of 
that organization until his death. 

e 
H. M. (Butch) McClure, 58, president of 
Mercer Oil Company, Alma, Mich., died 
March 9. He was a past president of the 
National Stripper Well Association. 

@ 





R. A. Mueller 


Thomas A. Price, 39, manager of the 
Mexico division, Halliburton Oil Well 
Cementing Company, Houston, died Feb- 
ruary 28 as a results of an airplane ac- 
cident near Athens, Texas. Price, a gradu- 
ate of Texas A & M College, had been 
with Halliburton ten years. 

In recent years, Price had devoted a 
great deal of effort to promoting improved 
business relationships between U. S. and 
Latin-American oil men. 

e 
James L. (Roy) Newlin, 39, president of 
James L. (Roy) Newlin, Inc., an oil field 
supply transportation company, died Feb- 
ruary 28 when the airplane in which he 
was a _ passenger crashed near Athens, 
Texas. 

ve 
V. R. Wittich, 88, pioneer Oklahoma oil 
man, died March 1 at Stilwell, Okla. He 
was employed by the Standard Oil Com- 
pany and the National Oil Company, and 
opened Oklahoma ‘Territory for National 
Refining Company in 1902. He had been 
retired since 1939. 

@ 
Col. Edwin V. Foran, 54, San Antonio and 
Sisterdale, Texas, oil man, died February 
23. A veteran of both World Wars, Foran 
was awarded the Legion of Merit for work 
as a petroleum technician dealing with the 
study and development of a method of J 
extracting synthetic gasoline. He had been | 
with the Bureau of Mines and a number 
of oil companies in Texas. 


WORLD OIL « April, 1951 











iTay 
ton, 








and here you will receive the same co-operation and _ 
assistance in your production problems that have 


always characterized STANDARD service, 


—< 
SUPPLY AND HARDWARE COMPANY @ Wee 


NEW ORLEANS, LOUISIANA 


Branches — Lake Charles, New Iberia, Leeville, Houma, 


Harvey, Baton Rouge, La.; Natchez, Miss.; Houston, Tex. 
Sales Office — 1317-18 Praetorian Bldg., Dallas, Texas. 











The House of Courteous Service 


Bf or— 


PACKERS 
kok 
CASING AND 
DRIVE SHOES 
kk 
CASING HEADS 


x x x 


























We invite you to 


CONTACT YOUR FAVORITE SUPPLY HOUSE 





STANDARDIZE on 
New Officers for the Southwestern District, American Petroleum Institute, Production 
division, are, left to right, first row, Harold Denton, Sun Oil Company, Beaumont, chairman of the 
advisory committee; Olin G. Bell, Humble Oil & Refining Company, Houston, district chairman; 


W. B. Duncan, Houston Oil Company of Texas, Houston, vice chairman for the Texas Gulf Coast 


PARKERSBURG area. Second row, left to right, are R. B. Chesney, Sunray Oil Company, Benton, La., district 


secretary-treasurer; Ben F. Carter, Union Producing Company, Shreveport, vice chairman for 
he A C M | fo t Arkansas-North Louisiana area; W. C. Lenz, The Texas Company, Wichita Falls, vice chairman 
for North Texas area; E. C. Patton, Jr., Magnolia Petroleum Company, Dallas, vice chairman for 


Cc @) AA oo A N Y North Central Texas area. 


PARKERSBURG, W. VA. 


ANNOUNCING | 


The New, Improved © 
plutomotive 


STITT 


























New York Nomads Officers are, left to right, back row, Henry J. McAdams, former presi- 
dent and now a regent; John D. Evans, treasurer; R. E. Elmore, assistant sergeant-at-arms; George 
1. Lynch, assistant treasurer; Russ V. Mclntire, sergeant-at-arms; and Kenneth D. Demarest, 


regent. Front row: Fred J. Jobst, secretary; Howard B. Book, president; and Al Dill, vice president. 
Arthur Harvey, assistant secretary, is not shown. 


DESIGNED FOR 
HIGHER COMPRESSION 
ENGINES 






* New Aluminum Oxide 
Insulator 


* New Complete Heat 
Range 





* Longer Life—Greater 
Power 






P. O. Drawer 1108 
Shreveport (84), La. 






*& Highest Quality for 
Reliable Service 






SEE YOUR NEAREST 
SUPPLY HOUSE 





4 


At Your Supply Stores!! 
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[HEX LO NEVER FAILS 
TO OPEN OR CLOSE 


The only moving part in the Grove ChexFlo Valve is a 
tough Buna N tube which fits tightly around a stationary 
metal core. In operation, only a fraction of a pound pres- 
sure is required to stretch the thin lip of the tube off the 
core, opening the valve with minimum pressure drop. The 
flow, streaming past the core, holds the rubber tube in the 
open position. When flow stops, the tube constricts shut 
around the core, closing tightly before the start of return 
flow. Reverse flow squeezes the tube more tightly on the 
core, making a seal which becomes tighter with increasing 
pressure. Specify Grove ChexFlo on your Meter Runs. 
Write for full information on the check valve that never 
fails to open or close. Grove “T’” Valves on Meter 
Manifolds complete this efficient installation. 


} > / s} 
J Ki () * 
1901 CALUMET ST., HOUSTON, TEXAS 
6529 HOLLIS ST., OAKLAND, CALIF. 


1930 W. OLYMPIC BLVD., LOS ANGELES, CALIF. 
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ON METER RUNS 


positive operation 
leak-proof seal 

no moving metal parts 
full-flow capacity 
minimum pressure drop 
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Get More Round 
with Tutfy ROTARY LINES 




























Gentlemen: Please have 
your fieldman deliver 
my Union Wire Ton-Mile 
Indicator and log book, 
and show me how easy 
it is to use. 


ensasemansenn 
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Trips 


For Standard and Jackknife Rigs 





2104 Manchester Ave. 


NAME ____ 


ADDRESS 


Tuffy Rotary Lines employ a unique 
construction and are made with special 
steels. These things give them extra 
resistance to drum crushing, shock 
loads and the internal friction that 
cause rope fatigue. 


Tuffy Standard Rotary Line, designed 
for use on standard rotary rigs, is 
recommended on jackknife rigs when 
used for deeper drilling. 


Tuffy Jackknife Rotary Line is de- 
signed to spool and reeve easily and 
to move at high speeds over the 
smaller sheaves and drums of the 
jackknife rig. 


These lines are easy to order. Just 
specify Tuffy Jackknife Rotary Line 
or Tuffy Standard Rotary Line, the 
length of line and the size. Nothing 
else is necessary. 


Get The Union Wire Ton-Mile Indicator 


Union Engineers have worked out a 
ton-mile indicator that helps you 
measure the work your rotary line 
has done and helps you establish 
proper frequency for cutting off. 
This Ton-Mile Indicator does all 
the complicated figuring for you. 
It is simple to use, and with it, 
you get a new Union Log Book 
in which to keep your well 
records. 















Kansas City 3, Mo. 














Seated at the Head Table at the annual 
dinner of the Petroleum Branch, AIME, were, 
left to right, standing, Lincoln Elkins, Sohio 
Petroleum Company, Oklahoma City; Harold 
Decker, Houston Oil Company, Houston; C. V. 
Millikan, Amerada Petroleum Corporation, 
Tulsa; M. L. Haider, Imperial Oil, Ltd., Toronto, 
Canada; R. W. French, Sohio, Cleveland, Petro- 
leum Branch president; Willis Pierce, New 
Jersey Zinc Company, Palmerton, Penn., AIME 
president; J. E. Sherborne, Union Oil Company 
of California, Wilmington, Calif.; Bill Murray, 
Texas Railroad Commission, Austin, Texas. 
Seated, left to right, are Thomas C. Frick, The 
Atlantic Refining Company, Midland, Texas; 
Gail F. Moulton, Chase National Bank, New 
York; Paul R. Turnbull, La Gloria Corporation, 
Corpus Christi, Texas; Paul Andrews, Signal Oil 
& Gas Company, Los Angeles; and Joe B. 
Alford, AIME staff, Dallas. 


Petroleum Branch AIME Elects 
Richard French as Chairman 


Richard W. French, vice president in 
charge of exploration for Sohio Petroleum 
Company, Cleveland, 
was installed as chair- 
man of the Petroleum 
Branch of AIME to 
succeed John Sher- 
borne, Union Oil 
Company of Califor- 
nia. 

Lincoln Elkins, 
Sohio Petroleum Com- 
pany, Oklahoma City, 
and Paul Turnbull, 
La Gloria Corpora- 
tion, Corpus Christi, 
were made vice chair- 


men. Tom Frick, At- 


lantic Refining Com- R. W. French 


pany, Midland, was made chairman of the 
Executive Committee. 








French entered the oil business as a 
roustabout for Continental Oil Company, 
having previously served General Electric 
Company and as an officer in the Air 
Corps. He was advanced by Continental 
to the post of chief production engineer, 
and then transferred to Oklahoma as as- 
sistant manager of the Production and 
Drilling department. He joined Sohio in 
1947, as assistant to the vice president in 
charge of production operations and as 
chief engineer. In May, 1948, French was 
elected vice president in charge of pro- 
duction operations. He has taken graduate 
work at the University of Southern Cali- 
fornia, and has attended the Advanced 
Management Program at Harvard Univer- 
sity in the spring of 1949. 
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Salvatori Heads Committee 
Ot Western Oil & Gas Group 
Henry Salvatori, president of Western 
Geophysical Company of America, is the 
1951 chairman of the Wildcat Committee 
of Western Oil & Gas Association. This 
committee is responsible for the annual oil 
men’s High Jinks and Christmas Play. 
Other committee officers are Maurice A. 
Machris, executive vice president of Wil- 
shire Oil Company, vice chairman; S. Z. 
Natcher, assistant to the vice president 
conservation), Standard Oil Company of 
California, treasurer; and D. S. Kilgour, 
secretary of Western Oil & Gas Associa- 
tion, secretary. 


Sigma Gamma Epsilon Plans 
St. Louis Meeting April 24 


Sigma Gamma Epsilon alumni, asso- 
ciates and student members will meet in 
St. Louis April 24. The meeting is planned 
to be concurrent with the convention of 
the American Association of Petroleum 
Geologists April 23-26. Those planning to 
attend the Sigma Gamma Epsilon meeting 
should write Edward V. O’Rourke, grand 
secretary-treasurer, 218 Lord Hall, Ohio 
State University, Columbus 10. 


Tulsa Landmen Elect 


I. W. Pilkington, Sunray Oil Corpora- | 
tion, Tulsa, has been elected president of | 
the Tulsa Landmen’s Association, succeed- 
ing F. E. Swenson who recently resigned 
as manager of the Land department, Deep 
Rock Oil Corporation. 











Honorary Membership in the Houston Geo- 
logical Society was presented to Paul Weaver, 
right, chief geophysicist for Gulf Oil Corpora- 
tion, “in recognition of his devoted and in- 
valuable service to the Society for many years.” 
R. R. Rieke, left, sales manager for Schlum- 
berger Oil Well Surveying Corporation and 
president of the society, gave Weaver a hand- 
lettered scroll which reads in part: ‘A scientist 
of superior talent and a scholar of amazing and 
world wide knowledge, he came to work on the 
Gulf Coast at the time when exploration geo- 
physics started to play a vital and spectacular 
role in the discovery of new oil fields. His 
great experience in both geology and applied 
geophysics, coupled with his activity and lead- 
ership, have been a guiding spirit and constant 
inspiration to his associates and to the oil 
fraternity around him.” 
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There’s a warm, friendly welcome waiting for oil 
men at the First National. Founded in the year of Texas’ 
first oil “strike” (Oil Springs in Nacogdoches County in 
1866), the First National literally has grown up with 
the Texas oil industry, understands its banking require- 
ments, keeps pace with the progress of the industry from 
year to year... A special oil department is staffed by 
practical oil men who know what you’re talking about. 
Indeed, they follow trends and developments as closely as 
you do. Come in at any time to discuss your banking 


requirements; you'll find First National service helpful. 


FIRST NATIONAL BANK 





MEMBER FEDERAL DEPOSIT 
INSURANCE CORPORATION 











DO THE COMPLETE JOB 
with the 
machinery 
of your choice 


From crown block to barge bottom, 
Levingston is prepared to accept the en- 
tire responsibility of constructing and 
rigging-up your submersible drill barges 
on a turn-key basis. You select the tools 
or equipment, and Levingston’s expe- 
rienced organization will install them 
for safe and efficient operation on 
marine locations. 


po 4 
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SHIPBUILDING CO. 


Orange, Texas 
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| Fagin, The Petroleum En- 

| gineer, deputy sergeant- 

at-arms. Officers not pictured are J. E. Everroad, Mid-Continent Supply Company, treasurer; Victor 

LeMay, Mid-Continent, sergeant-at-arms; A. J, Olson, Continental, regent; and J. C. Baseheart, 
Buda, regent. 
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. 
| New Officers of the 
| Dallas-Fort Worth Chap- 
| ter of Nomads are, left 
| to right, seated, Rollo E. 
| Davidson, Associated 
| Publishers, Inc., assistant 
treasurer; M. W. Hilt- 
| pold, Buda Company, as- 
| sistant secretary; J. A. 
| Mussler, Continental 
Supply Company, vice 
president; E. F. Shiels, 
International Derrick & 
Equipment Company, 
| secretary. Standing are 
| Courtney J. Berlin, Baker 
| Oil Tools, Inc., presi- 
dent; and K. Marshall 


Wyoming Field Conference 
To Be July 31-August 3 


The Wyoming Geological Association 
will hold its Sixth Annual Field Conference 
July 31-August 3. The south central part 
of Wyoming will be the locale of the 
trip. Areas to be covered in the daily field 
trips include Separation Flats, the Ferris 
and Seminole mountains, and the Sweet- 
water and Rawlins uplifts. Headquarters 
will be set up in Rawlins, Wyo. 

In charge of the conference are R. W. 





Mallory, Stanolind Oil and Gas Company, 
general chairman; W. F. Brinker, Cities 
Service Oil Company, guide book editor; 
George Veronda, The Ohio Oil Company, 
caravan chairman; C. R. Soderberg, The 
Carter Oil Company, road log editor; J. H. 
McCoy, Sinclair Oil & Gas Company, ac- 
commodations; Tom Bailey, Amerada Pe- 
troleum Corporation, registration and pub- 
licity; J. W. Snider, Amerada, treasurer; 
Ellis Hall, The Atlantic Refining Company, 
advertising; and Don Curry, Shell Oil 
Company, publishing. 








Ib. test; 3” and 4—2000 Ib. test. 


thru 3”. 





44" thru 3”. 


71 Gooding St., L. ‘kport, New York 








Jefferson Malleable Unions 


STYLE “B’—3-Part Ground Joint pipe line flange union greatly 
facilitates the laying of pipe and especially where pipe is out 
of alignment. Certified Air Furnace iron. 
Sizes 42” thru 10”, 


STYLE “A”—Ground Joint union and 
union fittings. Complete line straight 
and reducing. Sizes 4g” thru 2¥2“"—3000 


Made of Certified Air Furnace iron. 


ENDURO—300 Ib. S.W.P.—600 Ib. C.W.P. unions. Sizes Ye” 


EXCEL—250 Ib. S.W.P.—500 Ib. C.W.P. 
unions. Also a complete line of unions, 
ells and union tees with union on the run. 
Made of Certified Air Furnace iron. Sizes 


Obtainable through your jobber 


Jefferson Union Company, Inc. 


691 West 26th St., 
New York 1, New York 








31 Fletcher Ave., Lexington 73, Mass. 
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Panhandle Geological Society 
Plans Field Trip May 17-19 

The Panhandle Geological Society will 
conduct a field trip of the Dry Cimarron 
River Valley, western Oklahoma Panhan- 
dle, southeastern Colorado, and _ north- 
eastern New Mexico, May 17-19. The trip 
will start at Boise City, Okla., and end at 
Canon City, Colorado. 

The field trip will be under the leader- 
ship of Harry Oborne, consultant, Colorado 
Springs, Colo.; Dan Gould, Colorado Col- 
lege, Colorado Springs; and William D. 
Neiler, The Ohio Oil Company, Clinton, 
Okla. Reservations should be made with 
Jeanne Allen, secretary of the Panhandle 
Geological Society, P. O. Box 110, Ama- 
rillo, Texas. 


Highway Committeeman Named 

Charles E. Simons, vice president and 
general manager of the Texas Mid-Con- 
tinent Oil & Gas Association, Dallas, has 
been notified of his appointment to the 
American Petroleum Institute’s Committee 
on Highways. Only Texas member of the 
committee, Simons has been long associ- 
ated with highway improvement work, 
having formerly served as executive officer 
for the Texas Good Roads Association for 
11 years prior to taking the Mid-Continent 








post. 


North Texas Officers Named 

M. E. McCullough, partner in Fain 
and McGaha, Whichita Fallas, Texas, has 
been elected president of the North Texas 
Oil and Gas Association, succeeding R. 
Clay Underwood. E. B. Clark of E. B. 
Clark Drilling Company, and Charles N. 


Prothro, of Perkins-Prothro, were elected 


first and second vice presidents, respec- 
tively. Fred Sehmann was elected execu- 
tive vice president for the tenth consecu- 
tive term. 


AAPG Group Names Eardley 

A. J. Eardley, Salt Lake City, Utah, has 
been named president of the Rocky Moun- 
tain Section, American Association of Pe- 
troleum Geologists. Other officers are 
Charles S. Lavington, vice president; C. A. 
Hauptman, secretary-treasurer. 





John L. Dupree, national chairman of the 
Oil Industry Information Committee, tries on a 
Texas five-gallon hat, a gift of Madison Farns- 
worth, left, Gulf-Southwest district chairman, 





at the first 1951 meeting of the national 


committee in Houston. 
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D esicne especially for fast, simple, time 
and labor saving pump suction connections, 
the WECO FIG. 400 UNION also provides 
an efficient means for compounding mud 
pumps, thereby eliminating the need for 
special line blanking equipment. The 6”, 
7” 0.D., 8 and 10” Fig. 400 unions can 
be furnished with a blanking plug which 
replaces the female sub when necessary to 
compound the pumps. It can be installed in 
a minimum of time, 


This dual service feature makes the WECO 
FIG. 400 your most economical suction 
line connection. It is a 4000 p.s.i. test steel 
union with rugged ACME threads, available 
with ends threaded or bored for welding. 
The blanking plug is furnished with a con- 
venient “T’’ handle for easy handling. 


Get ‘’Double-Duty’’ from your pump suc- 
tion connections by using the WECO FIG. 
400 SUCTION UNION. 


UCN DOUBT EE DUBY 


WECO Fig. 400 
SUCTION UNION 





For ‘’Double- 
duty”’ service 
with Fig. 400 
suction 
union you 
need only 
four parts, 
sub - ends, 
wing nut and 
blanking 
plug. 


WELL EQUIPMENT MFG. CORP. 


HOUSTON 1, TEXAS 


Representotive tside Mid 
CHIKSAN COMPANY 
Brea, Calif Chicago 3, Ill Newark 2, N.J 


Export Sales: CHIKSAN EXPORT COMPANY, Brea, Calif Newark 2, N.J 
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HARRISBURG COUPLINGS AND FLANGES 


have proved superior year after year 
under the toughest operating conditions! 






















HARRISBURG Seamless 
Steel Pipe Couplings are 
made to A.P.I. and A.I.S.I. 
specifications. A.P.I. cas- 
ing, A.P.I. line, drive, water 


well, and other types. 






WHO MAKES IT 
makes the difference 


HARRISBURG Drop-Forged 
Steel Pipe Flanges are manu- 
factured to A.S.A. standards. 
Slip-on, threaded, welding neck, 


reducing, and other types. 


Consult our Oil Country Distributors or write Harrisburg for information 





HOUSTON: Henry H. Paris, Distributor, Inc. SEE OUR 
; CATALOG 
LOS ANGELES: Howard Supply Company 
Republic Supply Co. of California [ = we) 





TULSA: W. C. Norris, Manufacturer, Inc. COMPOSITE CATALOG 


a4 A R R f & 8 U R G Custom-Kuilt Quality Products in Quantity 
STEEL CORPORATION 98 vears IN PENNSYLVANIA‘S CAPITAL 


Harrisburg 8, Pennsylvania a’ 
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Members of the Producing Committee 
of the Texas Company are pictured at their 
meeting in New York City. Seated, left to right, 
are C, B. Williams, H. H. Arnold, Jr., M. J. 
Heald, E. R. Filley, R F. Baker, A. R. Wilson, 
J. N. Troxell, W. H. Farrand, R. L. Keyes and 
W. V. Vietti. Standing, left to right, are E. P. 
Hayes, W. |. Woodson, R. E. King, R. L. Lay, 
J. C. Brooks, G. M. Clement, J. D. Elson, Jr., 
W. C. Kneale, J. O. Bower, A. W. Baucum, T. T. 
Freeman, J. H. Puls, G. Herzog, W. J. Hanley, 
H. Brunjes, and A. C. Hunter. 


STANDARD OIL COMPANY (OHIO) 
announced a capital expendiutre program 
for 1951 of between $35 million and $40 
million, dependent upon the progress of 
the defense program of the nation and 
upon the availability of men and materials. 

Included in the 1951 program is the 
continued annual expenditure of more than 
$10 million for new crude oil production. 

“The company’s crude oil productio 
through heavy expenditures for explora- 
tion and well-drilling over many years, 
has risen from 500 barrels per day in 
1941 to maintain a volume in excess of 
30,000 barrels per day during the past 
three years,’ Clyde L. Foster, company 
president, announced. 


W. J. SHERRY, Tulsa, independent, has 
acquired all stock in J. E. Crosbie, Inc., 
one of the oldest independent companies 
in the Mid-Continent area, with produc- 
ing properties, undeveloped acreage and 
gasoline plants in Oklahoma, Texas, 
Arkansas, Kansas and Indiana. C. L. Sut- 
ton replaces Walter B. Moran as president 
of the company which retains its corporate 
name. Most of the producing properties 
as Well as the undeveloped acreage and 
gasoline manufacturing plants were pur- 
chased by Kerr-McGee Oil Industries, 
Inc., Oklahoma City. Purchase considera- 
tion believed to amount to several mil- 
lion dollars was undisclosed. 


LOFFLAND BROTHERS COMPANY, 
oil well drilling contractors, Tulsa, has 
acquired The Chicago Corporation’s inter- 
est in Loffland Brothers Company. R. W. 
Wire, president of the company, stated 
that no change in the present manage- 
ment or policies of the company is con- 
templated. 
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COMPANIES IN THE NEWS 











Easy to Cut 
Perfect Threads 


with these — 
RiBbsaIDbs 











H. G. Graham W. A. Van Hook, Jr. | 


STANOLIND OIL AND GAS COM- 
PANY has set up the Salt Creek district 
with offices in Midwest, Wyo., to direct 
operations in that area. H. G. Graham, 

















e field superintendent for Stanolind in Mid- 1 ae “0 

r west has been named district superintend- * 

' ent and W. A. Van Hook, Jr., will succeed Thread /3 to 2 pipe 

. Graham as field superintendent. Graham 

, has been at Salt Creek for 30 years, work- * we ° 

| ing for Midwest Refining Company from i y W t t | 
1931 to 1941 when it became a part of in a l ese sma 


Stanolind operations. Van Hook joined 
Stanolind in 1935 and has held various 
positions in the Central and Gulf Coast 
divisions and more recently was field super- 
intendent in the Little Buffalo Basin area 
in the Big Horn Basin. 
e 

CARNES W. WEAVER DRILLING 
COMPANY, recently organized in Hous- | 
ton, will operate 10,- 
000-foot power rigs in 
the Gulf Coast area. 
Heading the company 
is Carnes W. Weaver, 
formerly drilling and 
production superin- 
tendent for John W. 
Mecom, Houston. 
Weaver is a graduate 
petroleum engineer 
from the University of 
Texas and worked in 
the South Texas divi- 
sion of The Texas 

C. W. Weaver Company from 1938 

until 1944 when he 

joined Mecom. Personnel include Frank R. 
Earley, toolpusher, Jay C. Daly, toolpusher, 
and D. L. Nichols, office manager. Head- 
quarters are located at 515 Harbor Drive, 
Houston 20. 


aN ratchet dies 





a 
PHILLIPS PETROLEUM COMPANY @ The handy threaders that give you smooth perfect threads 
has divided its Natural Gasoline and Gas ' . . . . 
department into a Natural Gasoline de- —extra fast and easy: Quick get-ready—just snap m the size 
partment and a Natural Gas department. die head you want and start threading. Die heads snap In 
Functions which have been transferred to j : ‘ , eke 
the new Natural Gas department in- from either side—can’t fall out. Dies are precision-cut of fine 
clude all operations previously performed . . 
by the Gas division, and in addition pro- tool steel. No special dies needed for close-to-wall work. Ask 
duction and gathering of dry gas, and your supply house for work-saver RIE(D No. OOR, 4” 


handling of dry gas contracts and settle- 
ments. 

George P. Bunn has been made man- 
ager of the Natural Gasoline department, 
and A. M. Rippel has been appointed 
manager of the Natural Gas department. 
Bunn formerly was manager of the Natural 
Gasoline and Gas department and Rippel 
has been in charge of that department’s 
Gas division, both reporting to F. E. Rice, 
vice president, retired. 

e 
R. H. ANDREWS GEOPHYSICAL 
SERVICE has moved its Dallas offices to 
(66 Casa Linda Plaza, Garland Road at 
Buckner Boulevard. 


to 1”; No. 111R, 4%” to 14%”; No. 12R, 4” to 2’’—free 
carriers with sets. 
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Erwin F. Hill ls Elected President 
Of Gray Tool to Succeed Mueller 


At a meeting of the board of directors 
held March 12, Erwin F. (Cotton) Hill 
was elected president of Gray Tool Com- 
pany, Houston. He 
succeeds the late R. 
A. Mueller. 

Hill joined Gray 
Tool Company in 
1934, immediately 
after graduating from 
Oklahoma University 
with a degree in pe- 
troleum engineering. 
Most of his 16% 
years with the com- 
pany has been spent 
in sales and develop- 
ment work, in connec- 
' ; tion with which he 

Erwin F. Hill has travelled through- 
out the U. S. and in South America and 
Canada. 





In commenting upon his new duties, 
Hill said that the company will continue 
to provide the oil industry with Gray Tool 
equipment and _ service, and that no 
changes were contemplated in the general 
policies and aims of the company. 


U.S. and Canadian District Managers who attended Johnston Pump Company’s first gen- 

eral sales meeting in Los Angeles are, left to right, Bill Walmsley, Lyle Pritchard, Ned Rowland, 

Ralph Linderman, W. G. Magruder, Jack Dicmas, C. R. Spencer, Perry Brown, Tommy Sewell, John 

Maple, Jim Wyche, lvan Webster, H. W. Gilliland, Tom Simmons, M. S. Myer, K. G. Lundie, 
R. E. Rolling. 


Dailey Hydraulic Pulling Tool Added 
To Homco Field Service Equipment 
Houston Oil Field Material Company, 
Inc., announced the addition of the Dailey 
Hydraulic Pulling Tool to its line of oil 
field service tools. Through a_ licensed 
agreement with Dailey Oil Tool Company, 
Homco has the right to manufacture, use 
and rent the tool in domestic fields and to 
sell in foreign fields. The design of the 
Homco-Dailey pulling tool is made espe- 
cially for pulling liners or packers when 
re-working a well. It is attached to the 





“The Greatest Mame in Cable Toole’ 






* 


owners. 





See Acme’s Insert 
in 1951 Composite 





Fig. 179 
Acme W. L, _ Catalog, containing F ey 

Knife salisaliie entilie tok without wrapping 
Cutters “use and care” 

manual. 

since 1900. 
Acme’s Wire ry 
Line Cut- ( 


ting Outfit. 
51-years’ 
specialized 
| “know-how” 
) makes it 
| worth more 
to YOU. 
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TRUSTWORTHY 
SINCE 1900 


. . . to-be-Sure — Always Ask 
for Acme’s W.L. Cutting Outfit 


““Acme’s WL Cutting Outfit is MOST Safe, 
Sure, Quick, Clean-Cutting means of part- 
ing cable from stuck tools,’’ say Driller- 


Its EXCLUSIVE feature is cutter’s assem- 
blage: Cutter-edges so spaced that each 
snips separate cable-strand, yet altogether 
cutting 6-strands at 1-clean ‘‘bite.’’ No 
frayed ends. Cuts cable in 4” hole or 
larger. Smaller on special order. Outfit 
Catalog. Alsowrite ¢OMSists of Knife, Jars, Sinker, Rope Socket, 
for more complete Wrenches. With simple precautions, runs 


Unique, patented design of life-long driller. 
Every part meets ALL correct-steel, controlled 
heat-treatment and precision-crafted stand- 
ards, making Acme’s famous-favorites 
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FISHING TOOL CO. 
PARKERSBURG W. VA. 


ACME 


Export Office: 


19 Rector St., New York 6, N.Y. 


bottom of the tubing or drill pipe and 
takes strain off of the working string. Hy- 
draulic pressure for working the pulling 
tool is supplied by the surface pump. 


Jarecki Division to Operate Ideco 
Supply Stores Purchased by Porter 

Sale of International Derrick & Equip- 
ment Company’s supply stores to H. K. 
Porter Company, Pittsburgh, was an- 
nounced by J. M. Gardner, Ideco presi- 
dent, and T. M. Evans, president of 
Porter. 

Porter now operates 11 stores in its 
Jarecki Division in Texas and Oklahoma. 
Che addition of the 14 Ideco supply stores 
will bring the total to 25 and give Ja- 
recki coverage in Louisiana, Kansas and 
New Mexico, as well as Texas and Okla- 
homa. 

The supply stores will be operated as 
the Jarecki International Supply Division 
of H. K. Porter Company, Inc., and will 
continue to sell and service the oil field 
products manufactured by International 
Derrick & Equipment Company and _ its 
parent, Dresser Industries, Inc. 

‘The sale of our oil field outlets,’ Gard- 
ner stated, ‘‘was the result of Ideco’s de- 
cision to concentrate solely on develop- 
ment and manufacture. We _ intend to 
maintain our position as an important 
manufacturer of high quality equipment 
for the oil industry.” 

The new Porter organization will func- 
tion as an authorized distributor of the 
complete line of Ideco oil field equipment, 
and in addition Ideco will augment its 
present staff of technical service engineers 
and field service personnel to work with 
customers and distributors. 

No change in personnel of the supply 
stores is contemplated. 


Brennan Tours Canadian Fields 

John Brennan, Fluid Packed Pump 
Company sales engineer, recently visited 
Edmonton and Calgary, Alberta, to take 
the National Supply Company, Ltd., of 
Canada the latest developments in Oil- 
master pumps and technical information 
regarding increased pump efficiency. 


Continental Names Store Managers 

Continental Supply Company has ap- 
pointed Frank E. Ellis and Ike H. Metcalf 
store managers at New Iberia, La., and 
Laurel, Miss., respectively. 
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EQUIPMENT and SERVICE 
SUPPLIERS’ NOTES 








Byron Jackson Transfers Stumm, 
Names Luttrell to Sales-Service 


J. B. (Jerry) Stumm has been transferred 
to Mid-Continent oil tool sales for Byron 
Jackson Company’s 
Oil Tool division, and 
will have his head- 
quarters in Great 
Bend, Kansas. BJ also 
announced the con- 
solidation of the Oil 
Tool and Service divi- 
sions in the San Joa- 
quin Valley, with Or- 
rie Luttrell, Bakers- 
field, Calif., in charge 
of sales and service for 
the two divis‘ons As- 
sisting Luttrell will be 
“Boots” Henderson. 

Prior to his transter 
Stumm was sales representative for the Oil 
Tool division in the San Joaquin Valley, 
headquartered at Bakersfield. Luttrell was 
formerly San Joaquin Valley district man- 
ager of the BJ Service division. 





J. B. Stumm 


New Well Service and Tool Company 
Will Operate in South Texas Area 


Blackie Clark, squeeze cementing and 
well control specialist, has formed the 
Blackie Clark Well Service and Tool Com- 
pany, with offices in Houston, Corpus 
Christi, and McAllen, Texas. M. H. (Mike 
Hicks is general superintendent of opera- 
tions. Services offered by the new firm in- 
clude squeeze cementing, bridging, acid- 
izing and control of wild wells. 

Clark has been associated with the drill- 
ing industry since 1919, and Hicks has 
had 17 years’ experience in cementing, 
testing, perforating and squeeze tool work. 

Other members of the organization are 
C. E. Crayton, Houston, who has been in 
the business for 16 years; R. F. Clink- 
scales, Corpus Christi, with 20 years’ ex- 
perience; Les Cummings, Houston, who 
specializes in gas lift and- production prob- 
lems and has 12 years’ experience in ce- 
menting, perforating and gas lift opera- 
tions; Joe H. Clark, assistant general su- 
perintendent, with 25 years of experience 
in cementing, testing and squeeze tool 
work. 





Blackie Clark, cénter, head of a new well serv- 

ice and tool organization, is pictured with two 

of his associates, Les Cummings, left, and 
Mike Hicks. 
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Here’s what oil men are 
saying about World Oil 

































































Superintendent | “Before I bring this letter to a close, I must tell you how 
highly we think of WorLp O1 out here. Every issue brings 
very interesting articles with information that is most valu- 
able.” 


Toolpusher | “Thanks for the many helpful ‘how-to-do-it’ hints re- 
ceived from Wor.ip O1 each month.” 


Engineer “T do not want to miss any issues of Worip Oi as I find 
your publication very useful in my work.” 


Shop Foreman | “I have a great deal of respect for the articles appearing 
in WorLp Ott and you have a fine following of advertising 
that enables one to keep abreast of the latest modifications 
in equipment.” 


Geologist “To my complete satisfaction, monthly tissues of WorLD 
Oi are coming in on schedule. We find your magazine of 
extreme interest and of estimable value.” 


Oil Executive | “We are moving our offices in the very near future and 
we do not want to miss out on any numbers of your fine 
publication Worip O11.” 





The magazine that’s specialized for explera- 
tion, drilling, producing and pipeline operations 
and management. Considered as useful as any 
tool in the oil field by the thousands of oil men 
who read WORLD OIL regularly. 








Start a personal subscription to WORLD OIL today 





Re Rn ee ne ne LS eee 
| 

| WORLD OIL [] New Order | 

P, O. Box 2608, Houston 1, Texas Renewal 

Enter my subscription to WORLD OIL for the following period: O 
| [] 1 Year—$2. [] 2 Years—$3. [] 3 Years—$4. | 
| | | 
7 Name Position eee. 
Company 
Street & No. 
City Zone State 
| We're engaged in: | 
| [© Exploration [] Production (_] Service | Manufacturing | 
| [] Drilling [] Pipe Line {_] Supply C] 
| [_] Remittance enclosed [_] Bill me later DI | 
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EQUIPMENT and SERVICE SUPPLIERS’ 


NOTES 








Hughes Vice President Is Elected 
To Welex Jet Board of Directors 


M. E. Montrose, of Houston, vice presi- 


dent and member of 
the board of Hughes 
Tool Company, was 
elected to the board 
of directors of Welex 
Jet Services, Inc., at 
its annual stockhold- 
ers’ meeting in Fort 
Worth. 

Montrose was asso- 
ciated with the oil in- 
dustry as an execu- 
tive of General Elec- 
tric Company and 
later as vice president 
and general sales man- 
ager of Lane-Wells M. E. Montrose 
Company. Before joining Hughes in 1946, 
he was a director, president, and gen- 
eral manager of the Marion Power Sho- 
vel Company of Marion, Ohio. 





Hawthorne Firm President Forsees 
Adequate Steel for Drilling Bits 


An abundance of Hawthorne bits despite 
the U. S. steel shortage was foreseen by 
Herb J. Hawthorne, president of Herb J. 
Hawthorne, Inc., Houston, at the firm’s 
annual sales meeting. 

The day-long program was attended by 
company officials and Hawthorne distribu- 
tors. 

“We suggest that our customers main- 














Western Geophysical Company of America has moved its Mid-Continent, Gulf Coast, 
and Eastern division headquarters staff into this new building at 520 North Market Street, Shreve- 
port. In addition to administration offices, the building has a machine and electronics shop for 
servicing geophysical equipment. Division operations are directed by Booth B. Strange, vice president. 


tain three to four weeks’ stock on hand, 
an average inventory carried by most pur- 
chasers in normal times,’ Hawthorne 
warned. 

Earl M. Weaver, vice president, esti- 
mated that 1950 sales of bits, representing 
200 tons of steel and 51% tons of tungsten 
carbide, were sold to 319 customers and 
used on 900 drills throughout the world. 

Attending the meeting were Percy N. 
Smith, of Seismic Service Supply Ltd., Cal- 
gary and Edmonton, Canada; Roy Green, 
Chuck’s Welding Shop, Casper, Wyo.; and 
W. A. Buckley, Engineering Supply Com- 
pany, Dallas. Hawthorne personnel in- 
cluded H. S. Simmons, general U. S. sales 


ROLO WELLCHECKERS 





SKID AND TRAILER MOUNTED 
OIL AND GAS SEPARATORS 





ROLO No. 12H—1607 
16” ©.D. x 7* 0” 
s. to s, x 1200 psi w.p. 





Made in all sizes and working pressures to suit any operation, Rolo Wellcheckers 
enable the operator to check his individual well production daily, weekly, monthly, 
or as required. Used in making drill stem tests, potential tests, periodic production 
tests, gas-oil ratio tests, marginal well tests, etc. Shipped completely piped and ready 
to operate. Write for illustrated Bulletin No. 1951-W or see Composite Catalog. 
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Crude Oil Metering Specialists 
MANUFACTURING COMPANY 


2510 South Bivd., Houston 6, Texas 
BRANCHES: Corpus Christi, Midland, Kilgore, Tulsa, New Orleans, Los 
Angeles, Casper, Calgary (Alta.) 
EXPORT OFFICE: R. S. Stokvis & Sons, Inc., 17 Battery Place, New York, N. Y. 





manager and L. E. Sonnemaker, sales rep- 
resentative, Wichita Falls, Texas. Houston 
personnel included Herb J. Hawthorne, 
president; Earl M. Weaver, vice president; 
P. A. McMurdy, office manager; Burle C. 
Hawthorne, plant superintendent; L. L. 
Jeter, bookkeeper: and Jesse L. Stockard, 
engineer. 


Oil Center Tool Company Elects 
Twenty-Year Man a Vice President 

Jim Witovec, who began as an appren- 
tice machinist with Oil Center Tool Com- 
pany in 1930, has 
been elected a_ vice 
president and director 
of the company. Wit- 
ovec was the 12th em- 
ploye hired by O-C-T. 
After he became a 
machinist, he later 
moved into setup and 
time study work on 
machine operations. 
In 1945 he was named 
shop foreman on the 
first shift «and was 
promoted to shop pro- 
duction superintend- 
ent in 1948. 





Jim Witovec 


Brannon Transfers to New Mexico 
For Rector Well Equipment Company 


J. G. Brannon, who has been represent- 
ing Rector Well Equipment Company, In¢ 
in Snyder, Texas, since 
May, 1950, has been 
transferred to Hobbs, 
N. M. Brannon re- 
ceived a B.S. degree 
in mechanical and 
electrical engineering 
from Louisiana Poly- 
technic Institute. Fol- 
lowing four years with 
the Mechanical de- 
partment of the Texas 
and Pacific Railway, 
he was transferred to 
the Mechanical Engi- 
neer’s office. He also worked for Hennessy 
Locomotive Lubricator Company and Cities 
Service Oil Company before joining Rector. 


New York Offices Moved 

Executive offices of The Colorado Fuel 
and Iron Corporation, an@é the New York 
sales offices of Wickwire Spencer Steel di- 
vision have been moved to 575 Madison 
Avenue, New York 22. 





J.G. Brannon 
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Dowell Incorporated Names Stirling 
To Head Expanded Fort Worth Office 


A major move in the expansion of 
Dowell Incorporated’s Fort Worth office 
has been completed, 
the company an- 
nounced and Marshall 
L. Stirling has been j 
named to manage the 
Fort Worth organiza- 
tion. Stirling, formerly 
manager of the Petro- 
leum division, Tulsa, 
will have offices at 
907 W. T. Waggoner 
Building, Fort Worth. 

Also moved into the 
Fort Worth office to 
assist Stirling are Roy 
W. Allen, from San 
Angelo, Texas, and M. L. Stirling 
Harold L. Ellis, Odessa, Texas. Both men 
have been promoted to sales engineers. 

Herbert A. Koch, formerly head of the 
Fort Worth office, has been transferred 
to Houston to establish a general office 
sales branch. 

Stirling joined Dowell in June, 1939, 
as sales engineer. He was made sales man- 
ager of the Petroleum division in July, 
1946. Before joining Dowell, Stirling was 
sales manager for Gas Lift Corporation, 
Houston, and had also been field engineer 
and assistant general superintendent of the 
Natural Gasoline department, Magnolia 
Petroleum Company. 

Allen, who has been with Dowell since 
1948, was formerly a junior service engi- 
neer at Wichita Falls and service engineer 
at San Angelo. 

Ellis, a graduate in chemical engineering 
from Texas A. & M. College, has been 
with Dowell since June, 1949. He _ has 
served at Levelland, Texas, Artesia, N. M., 
and Odessa. 

Koch, the new Houston representative, 
has been with Dowell since 1941. He began 
in Oklahoma City as district engineer 
and was transferred to Seminole, Okla., in 
1945, then later moved to the Tulsa gen- 
eral office. In March, 1949, he was moved 
to Fort Worth as general sales engineer. 
Koch received a B.S. degree in petroleum 
engineering from the University of Okla- 





homa. 


Thornhill-Craver Shifts Personnel 
As New Territory Is Established 

With the opening of a new sales terri- 
tory in North and Central Texas, Thorn- 
hill-Craver Company announced several 
sales personnel changes. 

Tom Billings, formerly a petroleum en- 
gineer with Gulf Oil Corporation, has 
joined Thornhill-Craver as a sales repre- 
sentative in the Houston territory. Bill- 
ings is a graduate of the University of 
l'exas petroleum engineering school. 

Earl Grissom, sales representative, has 
been transferred from Purcell, Okla., to 
Corpus Christi, Texas. Bert Griffin, sales 
representative, has returned to the Hous- 
ton territory after a temporary sales as- 
signment in the Snyder area. Jay Hem- 
bree, sales representative, has moved from 
Corpus Christi to Abilene where he will 
make his headquarters for the new North 
and Central Texas territory. Clint Horn 
has been transferred from Houston to 
Oklahoma City where he will be sales 
representative for the state of Oklahoma. 
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U N 0 B $ y COMPACT! 


EFFICIENT! 


? 
f L 9 Ww ’ ECONOMICAL! 
EASILY ACCESSIBLE! 
flow line and pipe line type for 
general oil country use in either 
horizontal or vertical position! 


REFAX METAL 

CATAWISSA Double Union Swing Check Valves are HITENSILOY 
designed and recommended for rough and ready demands bal + 
of oil country applications — for use in lines where no 
stop is installed close to the check valve and where pipe 
cleaning mechanisms (go-devils) are used. They are 500-lbs. 
FULL OPENING, furnished with Catawissa PERFECT Sue 
SEAL Unions on both ends, eliminating the use of a full 1500-Ibs. 
union and nipple necessary to install regular type check beued 
valves! Can be easily cleaned or repaired on the line — 250-psi WSP 
with check holding line contents! * 

stocked and distributed by Sizes 


OIL WELL SUPPLY Co. inary 


Branches Serving All Oil Fields 





CATAWISSA VALVE & FITTINGS COMPANY 


60 MILL STREET *& CATAWISSA, PENNA. 


WRITE FOR FREE CATALOG II SHOWING THE COMPLETE CATAWISSA LINE 
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Allis-Chalmers Elects Roberts 
To Succeed Geist as President 


William A. Roberts, executive vice presi- 


dent in charge of the Tractor division for 


Allis-Chalmers Manufacturing Company 
since 1947, was elected president of the 
company. He succeeds the late Walter 
Geist, who served as president from May, 
1942, until his death on January 29. 

The company also elected four new vice 
presidents and made other organizational 
changes. 

W. C. Johnson, formerly executive vice 
president in charge of the General Ma- 
chinery division, was named executive vice 
president for the entire company. Also in 


the General Machinery division, J. L. Sin- 
gleton, formerly vice president and direc- 
tor of sales, was named vice president in 
charge of the division. Fred Mackey, for- 
merly general works manager, was named 
vice president in charge of manufacturing 
for General Machinery division. 

Tractor division advancements included 
that of R. S. Stevenson, formerly general 
sales manager, to vice president in charge 
of the division. A. W. Van Hercke, for- 
merly director of engineering, was named 


vice president in charge of engineering for . 


the division. John Ernst, formerly general 
works manager, Tractor division, was 
named vice president in charge of manu- 
facturing. 

Allis-Chalmers also announced the open- 








Low Maintenance 


LOW COST—LONG LIFE 
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STRIPPER FOR SWABBING TUBING 
Type 3AR King Wire Line Stripper (‘‘Oil Saver’’) 


| is the ideal tool to use in connection with 
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tool. 


Patented 


swabbing operations. 


. The positive latch and sure release insure against accidents 
and eliminate the possibility of jerking a wire line in two. 


2. The packing is inserted from the sides of the tool and the 
tool can be repacked while the line is in the hole. 


3. The roller line guides center the line; outlasts the more 
commonly used bushing many times. 


4. Grease nipples are provided to lubricate the guide rollers. 


5. The non-sparking materials used in its construction minimize 
the fire hazard. 


6. Convenient hand holds contribute to easy handling of the 


FOR WIRE LINE CORING THE 4AR KING WIRE 
LINE STRIPPER IS WIDELY USED 


The Type 4AR Stripper is similar to the Type 3AR, except it is a little larger. It is com- 
monly used in connection with the Type 4C King Circulating Head. It can be, and some- 
times is, used with other makes of circulating heads. 


These tools are constantly coming into greater use. A trial is convincing. 
All price F.0.B. Houston, Texas, and subject to change without notice. 


Sold through your supply store 


Export: R. $. STOKVIS & SONS, Inc. 
17 Battery Place, New York 4, N. Y. 


See your Composite Catalog for detailed description of other King Tools. 





210 TERMINAL STREET 





KING OIL TOOLS 


HOUSTON 20, 


| 


PHONE OSage 3-342] 
TEXAS 








340 


ing of a new branch office of the General 
Machinery division in Wichita, Kansas, 
with Frank R. Hunter named as manager. 
An employe of Allis-Chalmers since 1940, 
Hunter has been a sales representative in 
the Kansas City district office since 1942. 


Neuhaus Joins Cameron Iron Works 
As General Sales Division Manager 


Ralph Neuhaus has been named general 
sales manager of Cameron Iron Works. 
Houston. 

After graduating 
from Cornell Univer- 
sity in 1918 and serv- 
ing as sales engineer 
with Chicago Pneu- 
matic Tool Company 
for two years, Neu- 
haus joined the engi- 
neering staff of 
Hughes Tool Com- 
pany in 1921 and be- 
came chief engineer in 
1939. In 1942 he was 
made plant manager 
of the Hughes Aircraft 
Strut division and soon 
thereafter was elected to the board of di- 
rectors. When the Aircraft Strut plant was 
closed in 1945, he returned to Hughes 
Tool Company as general manager of the 
Oil Tool division and was made a vice 
president a year later. 

The General Sales division headed by 
Neuhaus includes the Oil Tool division 
headed by R. F, Farmer; the Export divi- 
sion, headed by T. L. Putnam; and the 
Industrial Valve division headed by Jack 


Harris. 





Ralph Neuhaus 


Bradley Will Represent Lufkin in 
Southwestern Oklahoma Territory 


Lufkin Foundry & Machine Company 
has appointed J. D. Bradley, formerly sta- 
tioned at the Great 
Bend, Kansas, office, 
as sales and engineer- 
ing representative for 
Lufkin’s new office at 
Duncan. Okla. The 
Duncan office serves 
the southwestern Ok- 
lahoma territory. 

Except for his serv- 
ice with the armed 
forces, Bradley has 
been with Lufkin at 
Great Bend since 
1941. Prior to that 
time he attended the 
University of Okla- 
homa. 





J. D. Bradley 


Century Geophysical Establishes 
Midwest Office, Appoints Barnes 

Century Geophysical Corporation, Tulsa, 
announced the transfer of Arnold Barnes 
from sales engineer in the Tulsa office to 
representative of the Midwest area in Day- 
ton, Ohio. He will serve in this new ca- 
pacity in Ohio, Illinois, Indiana, Tennes- 
see and Kentucky. 

Barnes joined Century in 1946. Since 
then he has served as party manager, 
equipment engineer, field engineer and 
sales engineer. Prior to his affiliation with 
Century, Barnes was with the Magnolia 
Petroleum Company for three years. 
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EQUIPMENT and SERVICE 
SUPPLIERS’ NOTES 








Langley Named South American 
Agent for Rector Well Equipment 

Rector Well Equipment Company, Inc., 
Houston, has appointed W. C. Langley 
as South American 
representative for Rec- 
tor casing and tubing 
heads, Christmas trees, 
Rector “Fulbore” ce- 
menting equipment. 
Rectorseal and other 
Rector equipment. 
Langley, who con- 
ducts his own export 
sales company in 
South America, will 
represent Rector in 
Venezuela, Colombia, 
British, Dutch and 
French Guiana, Ecua- 
dor, Brazil, Peru, Bo- 
livia, Paraguay, Uruguay, Chile and 
Argentina. 

Langley began his oil career in U. S. 
Mid-Continent fields in 1922. His subse- 
quent work has taken him to Angola, 
Africa; Aruba; Trinidad, B.W.I.; and Cari- 
pito, Venezuela. He started his own ex- 
port sales organization in Trinidad in 
1938. He moved his headquarters to Bar- 
ranquilla, Colombia, in 1943. 





W. C. Langley 


Mountain Fuel Supply Advances 
Executives to New Company Posts 


New chairman of the board of Mountain 
Fuel Supply Company is J. C. Donnell II 
of Findlay, Ohio, who 
has served as company 
president since 1942. 
W. T. Nightingale of 
Rock Springs, Wyo., 
who has been Moun- 
tain Fuel’s vice presi- 
dent in charge of vre- 
duction, exploration, 
and transmission since 
1945, is the new presi- 
dent. 

The changes re- 
sulted from the an- 
nouncement of T. B. 
Gregory, Pittsburgh, 
of his retirement as 
chairman of the board and company treas- 
urer. Gregory will continue as a member 
of the board. 

J. D. Roberts of Salt Lake City remains 
as vice president in charge of all distribu- 
tion divisions of the company. 

The new treasurer is L. C. Olpin, Salt 
Lake City, who has served as_ secretary 
since 1942 and as assistant treasurer since 
Mountain Fuel was organized in 1935. He 
also continues as secretary. 

L. C. Peschel of Salt Lake City was 
elected to the newly created position _of 
company controller. 

In’ addition to serving as chairman of 
Mountain Fuel’s board of directors, Don- 
nell will continue as president and direc- 
tor of The Ohio Oil Company, with offices 
in Findlay. 





W. T. Nightingale 


Cleco Names Minneapolis Agent 

The Cleco Division of Reed Roller Bit 
Company, Houston, has appointed Olson 
Equipment Company, 2930 Blaisdell Ave- 
nue, Minneapolis, as distributor of Cleco 
products in that area. Olson will maintain 
complete stocks of Cleco parts and acces- 
sories as well as handle the full line of 
Cleco Pneumatic Tools. 
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Published November 1950 


WALTER E. SKINNER’S BRITISH 


OIL & PETROLEUM YEAR BOOK 
1950 


4ist Annual Edition 








Price 


FOUR DOLLARS POST FREE 


540 pages. In Demy 8vo, bound in RED cloth. 





THE INTERNATIONAL STANDARD REFERENCE BOOK 
ON THE WORLD OIL INDUSTRY 





790 COMPANIES 


The book is invaluable to everybody interested in this important indus- 
try, its contents comprising complete up-to-date and reliable particulars 
concerning companies interested in all branches, Producers. Refiners. 
Transporters, Finance, and Oil Dealers. 
Arranged in alphabetical order. 


AMERICAN AND FOREIGN COMPANIES ARE FULLY 
DEALT WITH 





Particulars given of each Company include the Directors and other 

officials; date of incorporation; seat of operations; nature of business. 

description of property, refining and other plant, crude oil production; 

details of capital; dividends paid; and the financial position as dis- 

closed by the latest accounts, Highest and lowest prices of the shares 
for the last three years. 


MANAGERS, ENGINEERS, AGENTS, ete. 470 names and addresses and 


the names of the companies in the book with which they are connected. 


BUYERS’ GUIDE—A List of Manufacturers of Oilfield and Refinery 
Equipment and Accessories comprising 718 headings, giving names, 
addresses and “who makes it” of English, American and Continental Oil- 
field Equipment companies. 


ADVERTISEMENTS—233 of the world’s leading oilfield equipment manu- 
facturers and accessory companies advertise their products in the 1950 


issue. 


To secure a copy SEND FOUR DOLLARS to: 


WALTER E. SKI 


“OIL & PETROLEUM YEAR BOOK™ 
20, COPTHALL AVENUE, LONDON, E.C. 2, ENGLAND 
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BARRET 


SPECIALIZING IN 
MAGNETIC SURVEYS 


OFodtbce lel t-Mmelotet-) ol lfc MB lo) ame losest-t-ti lemme tele! 
foreign projects, using the most im 
proved instrumental and interpreta 


tive technique 


William M. Barret, Inc. 


e)et-jb tel ele mm @i-10) ©) ba) lest: 


GIDDENS-LANE BUILDING 
SHREVEPORT, LOUISIANA 





Red Top (Hydrostatic) 
BAILER 


A QUICK, POSITIVE LOAD 
REGARDLESS OF FLUID LEVEL. 
Ideal also for fishing small objects—widely 
used for drilling in (completing) wells, and 
for drilling cement or plastic plug overages. 


REYNOLDS contrany, inc. 


SHREVEPORT, LOUISIANA, U. S. A. 
Office: 804 Erie St., Phone 7-7511 
if no awswer call 2-2023, 7-4966, or 2-5842 
Factory: 2134 Greenwood Rd., Phone 2-2023 


COMPLETE INSURANCE COVERAGE 


Louisiana: 
HOUMA, Sam Hattaway, phone 6263 & 6731. 
JENA, Germany Machine Co. 
LAFAYETTE, Jack Willhoit, Phone 4662. 
RODESSA, Republic Supply Co. 
SHREVEPORT, Phone 7-751! 

Arkansas: 
EL DORADO, Cox Supply Co. 


Oklahoma Service: 
OKLAHOMA CITY, Dawson Service Ce., 
Phone 54-7577 


Texas: 
CORPUS CHRISTI, A.S. Baylor, Phone 2-2461. 
BORGER, Nichols Tool Company, phone 350. 
KILGORE, Spain Brothers, phone 2981. 
SERVICE, phone 3, Turnertown; 2981, Kligore, 
TALCO, Talco Lumber Co. 

SEMINOLE, A. C. Simmons, phone 404-J. 














STANDCO BRAKE LINING 


Stands the gaff and gets the 
job done without scoring brake 
rims. See pages 3973-3978, Com- 
posite Catalog. 


Standco Brake Lining Co. 


HOUSTON 
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Stewart & Stevenson Services has recently completed another in its series of two-week 
schools in GM Diesel engineering for customers whose personnel wish to learn more about the 
operation and maintenance of diesel engines. A new class begins every second month at the 
Stewart & Stevenson plant at 4516 Harrisburg, Houston. A certificate is awarded at the end of 
the class. In the picture Karl Jonsson, Jr., center, receives his certificate from G. B. Shandley of 
Stewart & Stevenson, right. At the left is Carl Dohrenburg. Other class members pictured left to 
right are A. E. Justia, Barney O. Doherty, L. J. Burks, Hermenegildo Guerrero, Teodoro Munoz, 
Gustavo C. Cantu, Jesus Esquivel, Lucien Gambu, John Bordneau, Luis Alarcon and Rodolfo 
Resendez. Not pictured is Eusebio Ybarra. 


Rockwell Manufacturing Appoints made assistant secretary, the post he held 
until his present assignment. 


Wick as Aide to Company President Jerman joined Rockwell as a sales en- 


W. F. Rockwell, Jr., president of Rock- gineer in 1937 after having attended 
well Manufacturing Company, has ap- (Columbia University. 


pointed Paul A. Wick. as assistant to the 
president. Two Join Totco Field Staff 
The company has also appointed D. L. Don W. Gibbs and John L. McClaran 
Jerman as New York district supervisor of — have joined the field staff of Technical 
gas products and Nordstrom valves used Oil Tool Corporation, Ltd., in the West 
in the gas industry. Texas-New Mexico area. Gibbs has been 
Wick, a graduate of the University of | named representative in the Odessa, Texas, 
Dayton and the University of Pittsburgh area, and McClaran replaces Lloyd Stack, 
Law School, joined the Legal department at Abilene, Texas. Stack was recalled to 
of Rockwell in 1946. In 1948 he was _ service in the Marine Corps. 


‘i 
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SERVICES PERSONNEL. USED EQUIPMENT 


RATES: Regular Classified (undisplayed) set in this size type: 10 cents per word. If Box Number 
is to be used count an additional six words. Replies forwarded without charge. Situation Wanted: 
5 cents per word. Display advertisements, set in suitably larger type with ruled border: $9.00 per 
column inch per insertion. Situation Wanted: $4.50 per column inch. All classified ads payable in 
advance. 10% Discount if 3 or more insertions are ordered at one time. COPY DEADLINE: 5th 
of month preceding date of issue. Send copy and checks to: Trading Post Section, World Oil, 
P. O. Box 2608, Houston, Texas. 





FOR SALE WANTED TO BUY 


® WE WILL BUY Producing Oil Royalties. 
Send Particulars. Standard Security Co., 115 
Broadway, New York 6, New York. 








8 Well drills, spudders, rotaries, core-drills. 
All sizes new and used equipment. Tools, drill 
pipe, cable, pipe. Fishing tools rented. Every- 
thing for well drilling. Pressey & Son, Pueblo, 
Colorado 


®S INDIVIDUAL will purchase producing roy- 
alties, oil or gas. James R. Curtis, Longview, 
Texas 











®INTERNATIONAL DIESEL UD-24, MER. 
Rating 165 h.p., develops 200. Practically new. 
For sale $5000.00 complete. Samuel Riche 
son, Potosi, Missouri. 


SITUATION WANTED 








Drilling contractor operating in West 

Can Be Delivered April 3, 1951 Texas and New Mexico desires to con- 
1-7% x 14, Wheland 11,000 mud pump, tact small or medium-sized independent 
powered by Le Roi RXIV, 8 cylinder, oil company who needs ar operating 
manager. Personal interview desired. 
Twenty years experience in all phases of 
the oil industry. Address replies to Bex 
94-W, WORLD OIL, Houston 1, Texas. 


250-h.p. engine, gas-gasoline fuel, fully 
equipped, excellent condition. 16” I 
beam skids, weight, 40,000 Ibs. 

TOM SHARP, INC. 
723 First National Bank Bldg. — FA-3848 











INVESTMENT OPPORTUNITY 














HOUSTON LABORATORIES 
Analytical and Consulting Chemists 


Hydrocarbon Gas Analyses, Reservoir 
Equilibria Studies for Crude and Con- 
densate well, Waters, Brines, Corrosion 
and Industrial Analyses. 


Phone CApito| 1319, Box 132, Houston, Texas 








® TRADE: Casing and tubing for ground floor 
1951 OIL & GAS DIRECTORY interest in proven or semi-proven production. 
‘ , Principals only, send full details to Box 8W, 

Texas — Louisiana — Oklahoma — New Mexico WORLD OIL. Houston 6, Texas. 
Mailed to You May Ist Papen SER eae ate RE kaa FE ae GAGA a 
Complete Listings by City—All Oilfield Well established British Oil Equipment and 
e : Supply Company with Head Office in London 


Classifications ivi é ~ Cor any die : : . . P 
lassification Individual & Ba is interested in acting as European and Sterling 
OIL & GAS DIRECTORY Area sales representatives for all classes of 
: equipment and supplies connected with the Oil 
506 Richmond Houston, Texas and Mining Industries. Please communicate 





with Box 12-W, World Oil, Houston, Texas. 
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New Books 








Petroleum Geology 


“Petroleum Geology,” a 660-page book 
by Kenneth K. Landes, professor of ge- 
ology, University of Michigan, treats a 
vast subject in a manner readily compre- 
hensible to both lay and professional stu- 
dents. All three major divisions of petro- 
leum geology are covered, with both 
elemental and technical matter covering 
geological occurrences of oil and gas de- 
posits, geographical distribution of oil and 
gas deposits, and techniques for locating 
oi! and gas deposits. 

Landes uses the case method of study- 
ing traps, and illustrates his examples with 
field cross sections and location maps. He 
examines the various theories regarding the 
origin, migration and accumulation of oil 
and gas. ¢ 

In the section devoted to geographical 
distribution, the author undertakes a field- 
by-field study of the oil producing states 
in the U. S., and surveys deposits outside 
the U. S., with data complete to July, 1950. 

The discussion of geophysical methods 
of exploration includes descriptions of both 
surface and subsurface systems. The author 
presents data on equipment, operation, 
and interpretation. 

John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York 16. $10. 


Oil in Western Canada 


The 1951 version of ‘‘Western Canadian 
Oils,” reviews of production and_ eco- 
nomics cf the major fields of Canada. In- 
tended primarily for laymen, the 144-page 
book lists producing and pipe line com- 
panies operating in the area, with a dis- 
cussion of financial status, producing prop- 
erties, and officers and directors of each. 

The second section covers economic de- 
velopments in Western Canadian oil in 
1950, from the standpoints of demand, 
reserves, production, refining, marketing 
and transportation. Each field is also dis- 
cussed, with illustrative maps supplement- 
ing information on production and con- 
servation allowables, leases, operators, de- 
velopment and technical features. 

James Richardson & Sons, Winnipeg, 
Manitoba, Canada. Free. 


Finding Oil 

\ new book by W. A. Ver Wiebe, pro- 
fessor of petroleum geology at the Uni- 
versity of Wichita, ‘‘How Oil is Found,” 
undertakes to present a new treatment of 
petroleum geology. The author concen- 
trates on one guiding theme—the delta- 
swamp environment in which organic mat- 
ter originates, and in which it is converted 
into liquid petroleum—and seeks to corre- 
late data on physical and historical ge- 
ology with this theme. 

The 8% x 11-inch page size of the 247- 
page book permits inclusion of 312 large 
illustrations, which include maps, geologi- 
cal cross-sections, and drawings of pros- 
pecting apparatus. 

Geographical distribution of oil and his- 
torical development, are covered in the 
first section, and exploratory techniques 
in the last. The greater part of the book 
is devoted to structure, and obscure prin- 
ciples underlying migration and accumu- 
lation of oil. 

W. A. Ver Wiebe, 150 North Chautau- 
qua, Wichita 8, Kansas. 
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for Economical Production 
INSTALL 


PUMPS 
IN YOUR 
OIL WELLS 


Our job is to provide for you a 
plunger pump that will insure maxi- 
mum economy in producing your oil 
wells. In field after field, Pacific’s 
quality materials coupled with 
Pacific’s precision workmanship have 
reduced production costs as much 
as fifty per cent. 
























This economy 
is made possible by: 


3 Pacific’s exclusive strong-tough- 
hard MOLOY®) LINERS for long 
life, greater resistance to tempera- 
ture-corrosion-abrasion. 


2 PLUNGERS CHROME PLATED then 
PACILITED — another Pacific ex- 
clusive. 


3 VALVES AND SEATS to fit well 
conditions. 


4 INTERCHANGEABILITY OF PARTS 
—all parts of Types RLA and RLB 
pumps are interchangeable. 


5 TWO BUSHINGS will convert Type 
RLA to Type RLB, or Type RLB to 
Type RLA, 


*PACIFIC PRECISION BUILT PLUNGER PUMPS 
IN YOUR WELLS INSURE ECONOMICAL 
PRODUCTION. 









a 
ras = PACIFIC 
Practvion SBile 
PUMPS 


Export Office: Chanin Bldg., 122 E. 42nd St., New York — Offices in all Principal Cities 
MID-CONTINENT DIVISION: 1221 E. Ist St., Tulsa, Oklahoma 
DISTRIBUTED IN CANADA BY: W.A.R. McGaw, 12525—72nd St., Edmonton DW-5 
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SELF FEEDING 





A compact lightweight unit, designed to 
provide the fastest method of mixing and 
controlling mud, at the lowest possible 
cost. 


@ Provides simple and accurate control 
over viscosity and weight of mud. 


@ Metering action of dry mud into mixing 
chamber makes possibie more uniform 
mix, reducing waste in dry mud and 
chemicals. 


Quick, easy bulk mixing made possible. 


Simple vacuum operation, no moving 
parts to wear, no complicated mech- 
anism. 


Easy to operate, can be set to mix 
desired number of sacks per hour. 


The exclusive design of the jet nipple and 
the mixing chamber provide more efficient 
mixing. Jet nipples are available in any 
size bore from 3/16” to 1”. 


NET WEIGHT 185 LBS. 
Sold through your supply sture. 


DRILLING 
EQUIPMENT 
MFG. CoO. 


OKLAHOMA CITY, OKLAHOMA 


PHONE 6-1342 845 S.E. 29th St. Box 4272 
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SQUEAKS from the 


Can You Tie That! 

A notoriously nagging wife relented and 
bought her husband two neckties for his 
birthday. The husband finding them on his 
dresser, donned one and made a grand 
entrance to breakfast. 

‘“Hummph!” snorted the nagger when 
she saw him. “So you didn’t like the 
other one, eh?” 


Male Help Wanted 
Heaven protects the working girl, 
But Heaven, I fear, is shirking. 
For who protects, I'd like to know, 
The fellow she is working? 


Misnomer 
Take a look at your tax bills and you'll 
stop calling them “cheap” politicians.” 


Perfect Arrangement 

Mandy supported a shiftless, happy-go- 
lucky husband with a genius for avoiding 
regular employment. 

“Mandy,” protested a friend, “how can 
you put up with such a lazy, shiftless, 
good-for-nothing man?” 

“Well, Ill tell you, ma’am,” replied 
Mandy, her eyes shining with tender light, 
“It’s like this. I makes de living and he 
makes it worthwhile.” 


Jamming 

Two ladies in the second row had been 
much more interested in each other’s con- 
versation than in the play, and the man be- 
hind endured the annoyance for some time. 

At length he leaned forward and, touch- 
ing one of the offenders on the shoulder, 
said: “Would you mind repeating that last 
remark? I couldn’t hear it for the noise 
they are making on the stage.” 


BULLWHEEL 


Better Than Hadacol 

A young bride walked into a drugstore 
and approached the clerk timidly. 

“That baby tonic you advertise. Does it 
really make babies bigger and stronger?” 

“We sell a lot of it,” said the druggist, 
‘and we've never had a complaint.” 

“Well, I'll buy a bottle of it,” said the 
bride and then went out. In five minutes 
she was back. She leaned over the counter 
and whispered to the druggist. 

“Just one thing more. Who takes it 
my husband or me ?” 


Native Skill 
Son: “What's executive ability, dad?” 
Dad: “Executive ability, my son, is the 
art of getting the credit for all the hard 
work somebody else does.” 


Professional Pride 
“I want some magazines several years 
old,’ said the young man to the clerk. 
“I’m a doctor and I want them for my 
waiting room.” 
“Of course, you’re joking ?” 
“Not at all. Why should everybody 
know I just started to practice yesterday ?” 


Quick Study 
“T want you to know, my dear, you're 
the first girl I’ve ever made love to,” he 
said as he shifted the gears with his 
feet. 


Ways and Means 
“Governor, you promised me a job.” 
“But there are no jobs.” 
“But you said you’d give me one.” 
“Tell you what I'll do: I'll appoint a 
commission to investigate why there are 
no jobs, and you can serve on that.” 

















“|. and when she comes to the table, J. B., for Heaven's sake, be careful of what you say... 
| understand she’s a scout for one of the majors!” 
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In Perforating, Testing, and Fishing Tool Services 


NEW SERVICES 


P) 1o0t® 
NEW Ways al NEW 


DOING THIN 





4) Latest News About New Tools, Techniques and Services fs 





Have You Tried All 20 
McCullough PERTISHING Services? 


Pertishing is a composite word mean- 
ing perforating, testing and fishing. Don’t 
look it up in the dictionary—you won't 
find it. It is a new word, coined by 
McCullough, to help acquaint you with 
the fact that McCullough has many other 
services in addition to perforating. Many 
of these services may be new to you. 

Actually, the McCullough Tool Com 
pany started out over 25 years ago with 
drill pipe cutters and casing cutters, later 
adding other rotary services to the line. 
In 1934 the hard shooting McCullough 
Gun Perforators were developed. In 1938 
the first electric service truck was put 
into operation. This permitted electrical 
firing of the Gun Perforators and the 


introduction of new electric wire line, 


tools. 

Recently many new electronic tools 
and jet tools have been put into opera- 
tion. Although these tools have had wide 
acceptance there are still many in the 
oil industry who are unfamiliar with 
their use. Therefore, every month, this 
page will be devoted to a frank discus- 
sion of these new tools, techniques and 
services. Each month a new tool or tools 
will be explained in detail. When per 
mitted we will give actual field re 
ports, the result of the use of the specific 
tool. 


New Tools Urgently Needed 

\s wells are drilled deeper and deeper, 
rig costs soar, pointing up the need for 
new tools that can do the job faster. 
\lso, it has been found that many tools 
that performed satisfactorily in shallow 
wells, were not made to stand the higher 
temperatures and much greater pres- 
sures encountered in deep wells. 

McCullough field engineers keep in 
constant touch with oil field activities. 
By working with various oil operators 
and personnel of the oil companies they 
learn the need for new tools. From then 





McCULLOUGH TOOL COMPANY 
5820 South Alameda Street, Los Angeles 58, California 
405 McCarty Street (P.O. Box 2575) * Houston, Texas 
CANADA: Edmonton, Alberta * EXPORT OFFICE: Los Angeles, California 
VENEZUELA: United Oilwell Service Co., S.A.; Caracas, Anaco, Maracaibo 
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on the research, experimental and engi- 
neering departments translate the need 
into ideas and the ideas into tools. 

A new tool must be tested in various 
wells in many fields. It must prove its 
worth under the most extreme condi- 
tions. It must meet the standards of the 
engineer, the drilling contractor, the tool 
pusher, the superintendent. If it’s to re- 
place an old tool, it must do the job bet- 
ter and faster. If it represents a new 
service without any set standards by 
which to compare, it must do the job it 
was intended for or be discarded. A new 
tool, then, that has become popular in a 
short time, has passed al] these tests. 
These are the tools we will discuss each 
month 


20 SERVICES 


The 20 McCullough services, consist- 
ing of many new tools and certain other 
tools that have stood the test of time, 
can be classified in two groups: Rotary 
Services and Electric Wire Line Serv- 
ices. Included in the Electric Wire Line 
Services are: 

1. Perforating—Burrless Bullet and 

Glass Jet. Deepest perforating, 
hardest shooting by actual test. 


~ 


. Bridging Plugs—Drillable, expand- 
able. McCullough and Baker. 

. Magna-Tector—Locates the stuck 
point of casing, tubing and drill 
pipe in minutes, within inches. 

4. Jet Casing Cutter—World’s fast 
est casing, tubing and drill pipe 
cutter 

5. Jet Back-Off Tool and String Shot 
—World’s fastest way to recover 
stuck pipe. 

6. Jet Bottom Hole Cutter—Frag- 

mentizes lost or stuck fish. 

Electronic Weight Indicator—Su 

persensitive, small as a flat iron. 


“~ 


~ 
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. Sonic Collar Locator—Locates col- 
lars, liner tops, well bottom, etc. 


PERFORATING, TESTING AND FISHING SERVICE ANYWHERE — ANYTIME! 


9. Magnetic Fishing Tool—Surface in- 
dicates location and recovery of 
fish. 

10. Combination Services—Many of 
these tools can be used with only 
one set-up at the well. For an ex- 
ample: the Magna-Tector and 
Back-Off Tools; The Magna- 
Tector and Jet Casing Cutter; the 
Jet Bottom Hole Cutter and Mag- 
netic Fishing Tool; etc. 

Included in the McCullough Rotary 

Services are: 


1. Double Acting Rotary Jars and 
Bumper Subs—To reduce number 
of fishing jobs. 


bo 


. Safety Joints—Releases quickly in 
emergencies. 

. External Drill Pipe Cutters—For 
all outside pipe cutting. 

4. Mechanical Long Knife Internal 
Casing Cutters—Cuts all sizes pipe 
and tubing 

. Thin Wall External Casing Cutters 
—For outside cutting in small 
clearances. 

6.Rotary Releasing Overshots— 
Completely encircles fish. 

. Rotary Releasing Spears—En- 
gages or disengages at will. 
8.Gun Tester—Water shut-off, per- 
forating and testing in a _ single 
run. Both burrless bullets and jet. 
. Mechanical Junk Basket—Crush- 
able, finger-type. 

10. Portable Rotary Table—Hydraulic 
Safe, fast, powerful. 


Ww 
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You will find a complete description 
of these tools in the McCullough section 
of the Composite Catalog, 1951-52 edi- 
tion. Copies of the McCullough section 
may be obtained by writing to the Los 
Angeles or Houston offices at the ad- 
dresses listed below 





SERVICE LOCATIONS: 

TEXAS: Houston, Snyder, Alice, Cisco, Corpus Christi, McAllen, Odessa, Tyler, 

San Angelo, Victoria, Wichita Falls. OKLAHOMA: Oklahoma City, Guyman, 

Healdton. MISSISSIPPI: Laurel. NEW MEXICO: Hobbs. KANSAS: Greot 

Bend. WYOMING: Casper. CALIFORNIA: Los Angeles, Avenal, Bakersfield, 
Ventura. LOUISIANA: Houma, Lake Charles, New Iberia, Shreveport. 
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MID-CONTINENT OPENS 
STORE AT BROWNFIELD! 


The warming’s over, the hole’s drilled and 
we're spudded in at our new home on 
the range in Brownfield, Texas. 1500 
“store-warmers’ helped us open our new 
location—and there was barbecue, ranch 
style beans and plenty of cool refresh- 
ment for all. A three minute photograph 
booth provided merriment and pictures, 
with music furnished—western style—by 
the “’Plains Riders.” 























SQUEAKS FROM 


THE BULLWHEEL 








Home Again 
A Corpus Christi sailor passed away 
and upon arriving at the gates of eternity, 
remarked, “‘Gee, I never thought Heaven 
would be so much like Texas.” 
“Son,” said the man at the gate sadly, 
“this ain’t Heaven.” 


Just Complaint 


A newborn infant was crying lustily in 
the infants’ ward. 

“What's the matter?’ asked a visitor, 
peering through the glass partition. 

“Look,” said the ward nurse, “if you 
were only a few hours old—out of a job 
and owed the government $2050, you’d 
bawl, too.” 


Nothing Else to Do 

A mountaineer on his first visit to a 
town of any size came to the city with his 
son. He was fascinated by the asphalt 
streets. Scarping his feet on the hard sur- 
face, he remarked to the ,boy: ‘‘Well, I 
can’t blame ’em for building a town here. 
The ground’s too derned hard to plow, 
anyhow.” 


Precaution 

Master of the House: “My mother-in- 
law is coming tomorrow for a long visit. 
I’ve made out a list of her favorite dishes 
for you.” 

Cook: “Yes sir.” 

Master: “And the first time you serve 
one of them, you’re fired!” 


Prepared 
Duffer: ““Caddy, why do you keep look- 
ing at your watch?” 
Caddy: “This is no watch, sir—it’s a 
compass.” 























“He thinks it’s the fifth hole.” 


Short Course 
Dear Ma: 

Here you spend 20 years trying to teach 
me to get up early in the morning, hang 
up my clothes, shine my shoes, eat sensible 
food, and go to bed early. Now I get into 
the Air Force and learn the whole darn 
thing in two weeks. 

Love, 
Joe 


Unfinished Business 

After the Sunday School teacher had 
finished describing the beauties of Heaven 
she asked her group of small children to 
raise their hands if they wanted to go to 
Heaven. 

Only one small boy failed to respond 
with a raised hand. 

“Why aren't you 
Heaven. 

“Well,” the little boy replied, the sign 
of a struggle on his face, “I’ve got two 
rabbit traps set.” 


ready to go to 
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WHO LIVES ON THE WRONG 
SIDE OF THE TRACKS NOW? 


The full report on the activities at Brownfield 
is in the January-February issue of the MID- 
CONTINENT NEWS—the company magazine 
for the employees and friends of .. . 


MELO TINENT 
ubply 


General Offices Mid-Continent Bidg. FORT WORTH, TEXAS 
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FOR REAL 


PENETRATION 


LANE-WELLS 
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Thermoid 


Trioflex 
Slim Hole Rotary Hose 











For Portable Rigs, Seismograph and Work- 

over Service. 

Every length Pre-Tested to 2000 psi be- 

fore shipment. 

Tube—Synthetic Rubber... abrasion and 
oil resistant. 





nforcement— Braided Steel Wire for 
light weight, maximum strength and 
extreme flexibility. Stores in 36” coils. 

— Resists oil, grease, abrasion and 
weather . . . made of synthetic rubber 
for long life. 


—male... factory assembled... 
Won’t pull loose for life of hose. 





It will pay youto Ss 





Midcontinent office and warehouse: Houston, Texas 


- 
{ Powerflex Rotary Hose « Trioflex Slim-Hole Rotary Hose he Tmol Wire Line Turn Backs + No-Wip Line Savers « 
* © Mud-Flo Slush Pump Hose « Flexible Discharge Units Stuffing Box Rings «All Types of Hose + Molded 


+ F.H.P. and Multiple V-Belts « Oil Country Flat Belting Specialties » Brake 





Thermoid Company « Offices & Factories: Trenton, N. J., Nephi, Utah 
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Scottie McBlock says, “OVER 
EASY” is the secret of a fast, 
safe operation. 


SAFETY TUBING 
BLOCKS 


YOUR LINE THREADS 
“OVER EASY” 
WITHOUT REMOVING 
NON-DETACHABLE GUARD 


4 Hi-Load Roller Bearings or Hi- 
Speed bronze bushings 


Ball bearing swivel 
Wide range of sheave sizes 


Alloy flame hardened sheaves 
grooved to line size 


McKISSICK BUILDS A BETTE 
BLOCK FOR EVERY PURPOSE 


McKISSICK’ 
ll 


McKISSICK PRODUCTS CORPORATION 
Bow 24 ’ . 


nt 
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SQUEAKS FROM THE 
BULLWHEEL 








AS ELDER JOHNSON SEES IT: 


Elder Johnson of Squintberry Gulch 
writes: “I ain’t no haberdasher, but I 


do have some sug- 
gestions as to what 
the well dressed Man 
of Influence in Wash- 
ington should wear 
this spring. Here goes: 
An Acheson stuffed 
shirt with a Pendergast 
collar; a hotel manager 
style coat (Miami cut) 
trimmed with RFC 
mink; a Secretary 
Johnson (former) sup- 
portless type sock; 
snake skin shoes which 
go ‘Hiss-Hiss’ when an 
Arkansas Senator appears; trousers with a 
5 percent stripe on the exposed side and 
possibly much more on the unexposed side ; 
and a red herringbone cloth cap of the 
vacation or sport type.” Adds the Elder: 
“Any similarity to a Marine’s uniform 
should be carefully avoided.” 


The Only Direction Is Up 

Elder Johnson of Squintberry Gulch 
says: “A national magazine reported in 
one week’s issue that a new personality is 
being developed for President Truman. In 
its next week’s issue it said positively that 
Truman was not going to run for Presi- 
dent again. We like both ideas, but if 
we had a choice, we'd take the second 
one. 


Gallant Try 
“What was that explosion on Caspar’s 
farm?” 
“He fed his chickens some ‘Lay or Bust’ 
feed, and one of ’em was a rooster.” 


Origin of the Species 
“Do you believe in Darwin’s theory of 
evolution ?” 
“No. I think some woman made the 
first monkey out of man.” 


Plastered Pillar 


A drunk was leaning against a build- 
ing. A cop walked up and growled, ‘““Move 
on, move on. Wottaya think you’re do- 
ing? Holding up the building?” 

So the drunk staggered away. And the 
building fell down on the cop. 


Automatic Reaction 


You tell a woman you love her, and she 


asks, ‘“‘How Much?” 


Perilous Query 
“Jimmy,” said his mother, “run across 
the street and see how old Mrs. Smith is.” 
Jimmy was back in a few minutes. “She 
says it’s none of your business how old 
she is.” 


Self Preservation 


“Ole Luke looks well preserved, foi 
a man of 55.” 

“He should he’s been pickled and 
canned often enough.” 


At Home 


“Hell, yes,” said the Devil picking up 


the phone. 





PARELEX 


_” Electric 
:: Heaters 


for 


Oil Wells 


Bottom Hole 
Tubing 
Flare 
Flowline 
Heaters 
for Paraffin 
FY ate| 


Heavy Crude 
Write for Details 


* 


Model BH3 


PARELEX CORPORATION 
P. O. Box 552 
HOUSTON Poe: 











1951 
GEOPHYSICAL 
DIRECTORY 


Just Off the Press 


COMPLETELY REVISED and improved. 
Covers U. S., CANADA, and FOREIGN 
AREAS. Lists OIL COMPANIES using 
geophysics, GEOPHYSICAL CONTRAC- 
TORS, and SUPPLIERS. PERSONNEL 
LIST of more than 2000 names. 


$3.00 Per Copy 


The Geophysical Directory 


2124 Welch Ave. Houston 19, Tex. 
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